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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (u3uke Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE IOJIO)KEHHI M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 000, a Takxe ¢ yu€toM (penepanbHOl pabouei mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yue6Horo npeamera «Ou3nkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMUpOBaHME
€CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOYyYarOUIMXCSl W OPraHU3ALMIO H3YUYECHHS
bu3NKN Ha NESATEIbHOCTHOW OCHOBE. B mporpamme mo (Qu3MKe yYHUTHIBAIOTCS
BO3MOXKHOCTH Yy4deOHOro mpeamera B peanuzainuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs], a TAaKKe
MEXIMPEIMETHBIE CBS3M €CTECTBCHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'O 00IIEro 00pa3oBaHusl.

[Iporpamma no u3uke ycTraHaBIMBaET pacupeiesieHne y4eOHoro maTepuana
1o rogam oOydeHus (IO Kjaccam), mpejjaraeT NpUuMEpHYI0 MOCIe0BaTeIbHOCTh
U3YYEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHMS WU
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcsl.

[Iporpamma mo ¢Qusuke pa3paboTaHa ¢ LENbIO OKa3aHUS METOTUYECKOU
IOMOIIIM YUYUTENIO B CO3/IaHUU paboueill mporpaMMBl 10 y4eOHOMY MpEeIMETY.

®dusurka sSBIAETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHbI JIeKaT B OCHOBE IIPOLIECCOB U
SBJICHUM, W3y4aeMbIX XHUMHEH, OWOJOTHEH, acTpOHOMHEH U (U3HUIECKOU
reorpaduei, BHOCHUT BKJaJ B E€CTECTBEHHOHAyYHYIO KapTUHY MHpA,
IpenocTaBisieT Haubojiee sCHble O00pa3lbl NPUMEHEHHs HAyYHOTO METojIa
MO3HAHUSA, TO €CTh CII0C00A MOTYUYEHHUs JOCTOBEPHBIX 3HAHUH O MUpE.

Opnna w3 riaaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHHsl COCTOMT B (POPMHUPOBAHWUU ECTECTBEHHOHAYYHON TI'PaMOTHOCTH U
UHTepeca K HayKe y 00y4arouxcs.

N3yuyenue @usuku Ha 0a30BOM ypOBHE MPEIIOJAaraeT OBJAJCHUE
CIENYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOLIUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

~ HAY4YHO OOBSICHATH SIBJICHUS;

— OIIGHUBATh M MIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHNS,

— HHTEpPIPETUPOBATh  JAaHHbIE M HUCIHOJIb30BaTh  HAay4HbIC
JI0KA3aTeNIbCTBA JIJISl IOJYYEHHSI BBIBOJIOB.

[lenn wsyuenus ¢GU3WMKA Ha YPOBHE OCHOBHOTO 0O0IIEero 00pa3oBaHUs
onpeneneHsl B Konmenmuu mnpenomaBaHusi ydeOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoin @exepanuu, pean3yrOIMIMX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pelICHUEM



Komnernn Munncrepersa npocseienust Poccuiickoii @enepanuu (poToKosa oT 3
nekabps 2019 r. Ne [TIK4BH).
Heaun n3zyyenus pusuku:

NpUOOpETeHUE HHTEpeca W CTPEMIICHUS OOydYalolUXCid K HAy4YHOMY
W3YYECHUIO TNPUPOAbI, PA3BUTUE HMX HHTEIUIEKTYaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUA U (OPMUPOBAHUE
MCCIIEIOBATEIILCKOIO OTHOLIEHUS K OKPYIKAIOIIUM SIBJICHUSIM;
dbopMUpOBaHUE HAYYHOTO MHPOBO33PEHMSI Kak pe3yjibTaTa H3y4YCHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHbBIX 3aKOHOB (DU3UKH;
dbopmupoBaHUe TPEACTaBICHUN O poiu (DU3UKHU JIST PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHM;

pa3BUTHE  TMpPEJCTaBICHUH O  BO3MOXKHBIX  cdepax  Oyayuiei
npo¢eCCUOHANILHON JIESITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOATOTOBKA K
JTanbHEHIIeMy 0Oy4YEHHUIO B 9TOM HAIPABJICHHH.

JlocTikeHne 3TUX IeNield mporpaMMbl M0 (U3MKE Ha yYpOBHE OCHOBHOTO
o01ero 00pazoBaHus 00eCIeYMBaACTCS PEIICHUEM CIIEIYIONINX 3a1aY:

npuoOpeTeHne 3HAHUKW O JUCKPETHOM CTPOCHHUU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX U KBaHTOBBIX
SBIICHUSX;

MpUOOpPETEHNE YMEHUN OMHUCHIBATh U OOBSCHATHh (DU3UYECKUE SBICHUS C
MCIOJIb30BAHUEM TOJIyYEHHBIX 3HAHU;

OCBOCHME METOJ0B peLICHUs MPOCTEHMIIMX PACyYETHBIX 3a7ad C
UCTIOJIb30BaHUEM buznyeckux MoJIeTIeH, TBOPUYECKUX u
IPAaKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUIN HAOIIOAATh MPUPOJIHBIE SBJICHUS U BBIIOJIHATH OIBITHI,
nabopaTopHble paOOThl M IKCHEPUMEHTAIbHBIE HCCIEAOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PHUOOPOB;

OocBOoeHHE MPUEMOB paboOThl ¢ MHPopMaIUel PU3NIECKOTO COAEPIKAHUSA,
BKJItOYasi ”HPOPMAIIMIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OLICHUBaHUE UH(OpMAIUY;

3HAKOMCTBO €O cepaMu poQeCcCUOHATBLHON AeSTEIbHOCTH, CBA3aHHBIMU
C (QU3MKOH, W COBPEMECHHBIMH TEXHOJIOTHUSMHU, OCHOBAaHHBIMH Ha
JOCTHKEHHSIX (PU3MUECKOIN HAYKH.

Ha wu3ydenue ¢usuku (6a30BbIi ypOBEHHb) HAa YPOBHE OCHOBHOT'O OOIIETO
obpazoBaHust OTBOAUTCS 238 yacoB: B 7 kiiacce — 68 yacoB (2 yaca B He/IeN0), B 8
Kiacce — 68 yacoB (2 vaca B Heneno), B 9 knacce — 102 gaca (3 gaca B HeZel).

[Ipennaraemsiii B mporpaMme no ¢Gu3Mke nepedeHb JadbopaToOpHbIX padoT U
OTBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTEIb JIeJIaeT BIOOp MPOBEICHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
o0ydJaronmxcsi, CucKa SKCIIEPUMEHTANBHBIX 3aJaHui, MpeiaraéMplx B pamMKax
OCHOBHOT'0 T'OCYJIApPCTBEHHOTO K3aMeHa 1o (PU3uKe.



COJEPKXAHUE OBYUYEHUA

7 KUIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYKAOIIEr0 MUPA.

dusnka — Hayka o mnpupone. fABieHus npupoibl. PU3NYECKHUE SABICHUSA:
MEXaHUYECKHUE, TEIIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbL. M3Mepenune ¢usndyeckux BenuyuH. Dusznueckue
npubopsl. [TorpemHocts u3mMepennit. MexxayHapoaHas cUCTeMa €IMHHII.

Kak ¢wusuka u jApyrue ecTecTBEHHble HAyKW H3Y4YaloT MPUPO.Y.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOJIOJIEHUE, IMMOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIJIBUKEHUE TUIOTE3, SKCIIEPUMEHT 10 MTPOBEPKE TUMOTE3, OOBICHEHUE
HaOmomaemoro seieHus. Onucanue GU3NIeCKUX SBICHUHA ¢ TIOMOIIBIO MOJIETICH.

Hemoncmpayuu.

-~ MexaHnueckue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE

SBJICHUS.
~  ®wusnyeckue MpuUOOPHI U MPOIEAYpa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U
U (GPOBBIM TPUOOPOM.
Jlabopamopnsie pabomul u onvimol.
- Onpenenenue 1EHBI IEJICHUS MIKAIbl U3MEPUTEILHOTO TTprbdopa.
- MH3mepenue paccTosiHUM.
- H3mepenue 00bEMa KUIKOCTH U TBEPIOTO TENIA.
- Omnpenenenue pa3MepoB MabIX TEN.
- H3mepenue TtemmepaTypbl MpPU IMOMOLIM KUIAKOCTHOIO TEPMOMETpa M
JaTYUKa TEMIIEPATypHI.

- IlpoBeneHne ucciaeqoBaHUs MO MPOBEPKE TUIIOTE3BI: AAIBHOCTH IMOJETA
apuKa, MyIMEeHHOTO0 TOPU30HTAIBHO, TeM OO0JbIlIe, YeM OOJIbIle BHICOTA
IIyCKa.

Paszpnes 2. IlepBoHayasibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mepbl. OTMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmxenne yacTtul BemlecTBa. CBSI3b CKOPOCTH JABWXKEHHSI YACTHUI[ C
teMrneparypoil. bpoyHoBckoe nBmwkenue, auddys3us. B3aummoneicTBue yacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEUIECTBA: CTPOCHUE Ta30B, KUJIKOCTEW U TBEPIBIX
(KkpucTamuiM4eckux) Teia. B3auMocBsi3b MEXKIy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSAX M UX aTOMHOMOJICKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

- HaGmonenre OpoyHOBCKOTO IBUKEHUS.



—~ Habmonenne muddys3un.
- HaGmronenne  gBieHHM,  OOBICHSIOMIMXCS  NPUTSDKCHHEM WA
OTTAJIKNBAaHUEM YaCTHUI] BEUIECTBA.

Jlabopamopnsie pabomuol u onvimol.

- Onenka auameTpa arTroMa METOAOM PsioB  (C  MCIOJNb30BAaHUEM

dororpaduii).
—  OmnbITHI O HAOIOJEHUIO TEIJIOBOTO PACIITUPEHHUSI Ta30B.
—  OnbIThI O OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.
Pa3nen 3. /IBu:keHne U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe HABWKEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKECHHUE.
Ckopoctb. CpenHssi CKOPOCTh HNPH HEPABHOMEPHOM ABWKEHHH. Pacuér myTtu u
BPEMEHHU JIBUKEHUS.
SBneHne uHEpUMM. 3aKOH HMHEPLUUHU. B3auMmoaeicTBHe Tesl KaKk NpPUYMHA
M3MEHEHUS CKOpPOCTH JBWXKEHMsI Tell. Macca Kak Mepa HWHEpPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTU C KOJWYECTBOM MOJIEKYJ B €IUHUIIC
00BEMa BelecTna.
Cuita Kak XapakTepucThka B3auMozeucTBHs Tesl. Cuiia ynpyroctd M 3aKOH
['yka. 3MepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIECHHUE TIATOTEHUS U CHIIA
TskecTH. Chlla TSHKECTH Ha Ipyrux Itanerax. Bec tena. HeBecomocTs. Crioxenune
CUJI, HAPABJIEHHBIX 0 OJHOW IpsAMou. PaBHoxencTByromas cwi. Cuiia TpeHus.
TpeHne CKOJIbKEHU U TPEHUE MOKOsA. TpeHne B MPUPOJIE U TEXHUKE.
Hemoncmpayuu.
- HalmroneHne MexaHU4eCKOro IBUKEHHUS Tea.
- H3mepeHue CKOpOCTH MPSMOIUHEUHOTO IBUKEHUS.
~ Habmonenue sBieHNs] HHEPIIUU.
~ Habmronenne u3mMeHeHus: CKOPOCTH MPHU B3aUMOJICHCTBUH TETI.
— CpaBHeHHEe Macc MO B3aUMOJIEUCTBUIO TEL.
— CiioxeHune cuil, HalpaBJIEHHBIX 110 OJHOW MPAMOI.
Jlabopamopnuie pabomel u onvimol.
- Ornpenenenne CKOpOCTH PAaBHOMEPHOIO JIBMKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIU DJIEKTPUUECKOT0 aBTOMOOWIISI U TaK J1ajiee).

- Omnpenenenue cpegHed CKOPOCTH CKOJIbKEHUS OpycKa WM LIapHKa IO
HAaKJIOHHOM IJIOCKOCTH.

- OmnpezneneHre MIOTHOCTH TBEPAOTO TeNA.

— OmnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTshKeHHUs (jedopmariun)
NPY>KUHBI OT IPUIOKEHHOM CHUIIBI.

— OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI TPEHUS CKOJBXKEHUS OT
BECA TEJIA U XapaKTepa CONPUKACAIOIIMXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJ, dKHUAKOCTENH M ra30B.



JaBnenue. CrnocoObl yMEHbIIEHUS M YBEJIUYEHUS J1aBiieHud. JlaBieHue rasa.
3aBUCUMOCTh JaBJeHUsI raza oT o0bEma, TemmepaTypsl. llepemaua naBneHus
TBEPIBIMU TEJIAMH, KUAKOCTAMU U raszamu. 3akoH Ilackans. IIHeBmaTmueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUS >KUJIKOCTH OT TIyOuHBI. ['mapocrarnueckuii
napanokc. Coob1aromuecs cocyasl. ['napaBauyeckue MexaHU3Mbl.

Atmocdepa 3emnn u atmocdepHoe naBieHue. [IpudmMHBI CylIeCTBOBaHUS
BO3yIIHONW 00o0nouku 3emnu. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJeHUsl. 3aBUCUMOCTh aTMOC(EPHOI0 JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 11t U13MepeHus: aTMOC(HEPHOro TABJICHHUS.

JlericTBuE KUIAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TEJO. BeITankuBaromas
(apxumenoBa) cuiia. 3akoH Apxumena. [naBanue ten. Bo3nyxoruiaBanue.

Hemoncmpayuu.

— 3aBHUCHMOCTb JABJIECHUS raza OT TEMIIEPATYPHI.

- Ilepenaya naBiueHUs )KUJIKOCTBIO U FA30M.

— Coobmaroiuecst CoCy/ibl.

- T'mapaBinyeckuii mpecc.

- TlposiBnenue neicTBUs aTMOCHEPHOTO AABJICHHUS.

— 3aBUCUMOCTb BBITAIKMBAIOMIEH CUJIBI OT 00BEMA NOrpyKEHHOM YacCTU
T€Ja ¥ IIJIOTHOCTH JKUJIKOCTH.

— PaBeHCTBO BhITAIKMBAOUIEH CUIIBI BECY BBITECHEHHOM )KUIKOCTH.

— YcIiioBue IUIaBaHUs TEN: IUIABAHUE WM MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOUIEHUS IUIOTHOCTEMN TEJa U KUIAKOCTH.

Jlabopamopnsie pabomuol u onvimol.

- HccnenoBaHnue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMA MOrPYKEHHOM B
YKUJIKOCTb YaCTH TeJa.

- OmnpeneneHyde  BBITAJKUBAIONICH  CHJIBI, JEUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B )KUJIKOCTb.

- IIpoBepka HE3aBUCUMOCTH BBITAJTKUBAIOLIEH CUJIbI, JEUCTBYIOLIEH HA TEIO
B KAJKOCTH, OT MaccChl TeJa.

— OnbITbl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKUBAIOIIEH  CHIIBI,
NEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0OBEMA MOTPYKEHHOU B
KUJKOCTb YaCTH T€JIa U OT IJIOTHOCTH JKUJIKOCTH.

- KoHcTpynpoBanne apeoMerpa WM KOHCTPYMPOBAHME  JIOAKM U
OIIpELICNIEHUE €€ TPY30IIOABEMHOCTH.

Paznen 5. PaGora 1 MOIIIHOCTH. DHEPrus.

Mexanunueckas paboTa. MOIIHOCTD.

[IpocTbie MexaHU3MbI: pblyar, OJOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuiio

paBHOBecus peruara. llpumeHeHue mpaBWiia paBHOBECHS pbluara K OJOKY.



«3onoroe mnpasuno» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass »Heprusa. KuHernueckas M IOTEHUUAIbHAs DHEPIUS.
[IpeBpalieHre OTHOTO BU/IA MEXaHUYECKOW DHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

— IIpuMepsl IPOCTBIX MEXAHNU3MOB.

Jlabopamopnsie pabomul u onvimol.

- Omnpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBUKEHUH Tela

110 TOPU3OHTAIIBHON ITOBEPXHOCTH.
- HccenenoBanue ycioBUM paBHOBECHs pblyara.
- H3mepenue KIIJ] HakJIOHHOM NIIIOCKOCTH.

- H3ydeHue 3aKOHA COXpPAHEHUSI MEXaHUYECKOU DHEPTUU.
8 KVIACC

Pa3nea 6. TenioBLIe ABJICHHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUSA
BellecTBa. Macca W pa3Mepsl aTOMOB M MOJIEKYJ. OmNbIThl, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.
CmaunBaHWE U KaNWJUISIPHBIE SIBIEHUS. TENI0BOE paCIINPEHUE U CKATHE.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buytpenusas osHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEpIICHUE paboThI. Bupr TEIUIONEpeaadu:
TETUJIONPOBOAHOCTh, KOHBEKIIUS, U3JIyUYECHUE.

KonuuecTBo TemioThl. YenbHas TEMIOEMKOCTh BEIIeCTBa. TemiooOMeH u
TEIJIOBOEC paBHOBecHE. YpaBHEHHME TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YJEJIbHAs TEIUIOTa ILIABJICHUS.
[TapooOpazoBanue u konjaeHcauus. Mcnapenue. Kunenue. YiaenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpATypbl KHIICHHS OT aTMoc(epHOro
JTaBJICHUS.

BrnaxnocTh BO3ayXA.

DHeprus TOIIMBa. Y IeJIbHAs TEII0Ta CTOPaHUs.

[TpuHiunel padotel TemnoBbix asurarened KIIJ[ temmoBoro nsurarens.
TerutoBble IBUTATENIN U 3aIIUTA OKPYKAOUIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS SHEPTUH B TEIUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

- Habmonenne G6poyHOBCKOTO JBUKEHUS.



—~ Habmonenne muddys3un.

— HalGmonenne sBIeHUH CMaYMBaHUS M KAITMJIIIPHBIX SIBJICHUH.

- HabmoneHnue TeraoBoro paciupeHus Tell.

—- H3meHeHue namieHus rasa Mpu M3MEHEHHM 00bEMa W HArpeBaHUU WJIU

OXJIQKJICHUH.

— IlpaBuna u3amepeHus TEMIIEPATYPHL.

- Bwuasl Teruionepenayn.

- OxyaxaeHue Npyu COBEPIICHUH pabOThI.

- HarpeBanue npu coBepiieHUU pabOThl BHEIIHUMU CUJIAMU.

- CpaBHeHHE TEMIOEMKOCTEN PA3TMYHBIX BEILIECTB.

- Habmonenne kuneHusl.

~ Habmonenne nocTostHCTBA TEMIIEPATYPHI MPHU TUTABJICHHH.

— Mojaenu TEeIIOBBIX IBUTaTeIEH.

Jlabopamopnwie pabomuol u onvimol.

— OnbIThl O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUSL.

— OnbIThI O BRIPALIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

— OnpIThl 0 HAOTIOJEHUIO TEIMJIOBOTO PACIIMPEHHUs Ta30B, KUAKOCTEH U

TBEPABIX TEIL.

— Omnpenenenue qaBieHUs BO3lyXa B OaJIOHE LITIPUIIA.

— OnpIThl, AEMOHCTPUPYIOIIAE 3aBUCUMOCTH JIABJIEHUS BO3JlyXa OT €ro

00BbEMa 1 HArPEeBAHUS WM OXJIAXKICHUS.

- TlpoBepka runore3bl JIUHEWHON 3aBUCHUMOCTH JITTMHBI CTOJIOMKA JKUJIKOCTH

B TEPMOMETPHUUYECKOMN TPYOKE OT TEMIIEPATYPHI.
- Halmronenne wu3MEHEHHST BHYTPEHHEH DJHEpPruuM Tella B pe3ylibTaTe
TEeIIonepeaur U padoThl BHEITHUX CHUJI.

- MHWccnenoBanue siBIEHUS TEMJI0OOMEHAa TPH CMEIIMBAHUHM XOJIOTHOW U

ropsiueu BOJIbI.

- OmnpeneneHue  KOJIMYECTBA  TEIUIOThI, IOJYYEHHOTO BOJOM  MpHU

TEIJI000MEHE C HArPEThIM METAJUNIMYECKUM LIUJIUH]IPOM.

- Omnpenenenue yaenbHON TEIIOEMKOCTH BEIIECTBA.

- HccenenoBanue npouecca HCHapeHusl.

- OmnpexaeneHrne OTHOCUTEIBHON BIAXHOCTH BO3/1yXa.

- OmnpexaeneHue yIeJIbHON TEIJIOTHI MJIABJICHUS JIbJA.

Pa3znes 7. JinekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

OnekTtpuzauusi Tenl. J[Ba poaa 3ieKTpUuUECKUX 3apsioB. BzaumopeiicTBue
3apsokeHHbIX  Tell.  3akoH Kysnona (3aBUCMMOCTh  CHJIBI  B3aUMOJCHCTBUS
3apSKEHHBIX TEJT OT BEJIMYUHBI 3aPSJI0B U PACCTOSHUS MEXIY TEJIaMHU).

Onekrtpuueckoe mnone. Hanpspk€HHOCTE dmekTpudeckoro nosist. IlpuHnmn
CYyNEPHO3ULINH JIEKTPUUECKUX T0JIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA JIEKTPUUECKHUM 3apsii.
Ctpoenune aroma. IIpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsijia.

DJIEKTPUUECKUIT TOK. YCJOBHUSA CYIIECTBOBAaHUS JJIEKTPUYECKOTO TOKa.
N cTOYHUKM TIOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEmIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B JKUAKOCTSAX U Ta3ax.

Onektpuueckas uenb. Cuia Toka.  DJIEKTPUUYECKOE  HaIpsIKEHHE.
CornpoTuBi€eHNE NMPOBOJHUKA. Y IEIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
o ydactka nenu. llocnenoBarenbHoe W mapayuieibHOE  COCJAMHEHHE
ITPOBOTHUKOB.

PaGota u MomHOCTh 3yekTpuueckoro Toka. 3akoH J[[xoymns—JleHma.
DneKkTpudecKre enu U MOTPEeOUTENHN AIEKTPUIeCcKoil sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE ~ MarHuThl.  B3auMOJEHMCTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €r0 3HAaYEHUE IS )KU3HU Ha 3eMIle.
OnbiT  Opcrega. MarHuTHoe 1Moje  3JEKTpU4Yeckoro Toka. IIpumeHeHue
AJIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI HA IPOBOJIHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. M Cmosib30BaHWE 3JIEKTPOJIBUTrATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. fABnenne snekTpoMarHuTHOM MHAYyKIMM. [IpaBuno Jlenna.

DNeKTporeHepaTop. Crioco0b1 MOJTyYEHHUS ANEKTPUUYECKOU SHEPIuu.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHUU.
Jemoncmpayuu.

—  DJIeKTpU3aLHus TeNl.

— JIBa pojJia 3JIEKTpUUYECKHUX 3apsA0B U B3aUMOJCUCTBUE 3apSKEHHBIX TEJI.
—  YCTpOWCTBO U JEUCTBHE IEKTPOCKOIIA.

- DIeKTpocTaThYecKas MHIAYKIUS.

— 3aKOH COXPAaHEHUS IEKTPUUECKUX 3apsAI0B.

— IIpoBOIHUKM U AUBIEKTPUKH.

-~ MogenupoBaHu€e CUIOBBIX JIMHUW 3JIEKTPUUYECKOTO MOJISL.

— McTOYHUKHM NOCTOSIHHOTO TOKA.

- JlelicTBHS DIEKTPUYECKOTO TOKA.

—  DJEKTPUYECKUH TOK B KHUJIKOCTH.

- Ta3oBb1it paspsa.

- H3mepenue cuibl TOKa aMIIEPMETPOM.

- H3mepeHue 31eKTpUIeCcKOro HaIpsKEHHUs] BOJIBTMETPOM.

— Peocrar 1 Marazus COIpOTUBIICHUN.

- BzaumopeiicTBHE NOCTOSSHHBIX MAarHUTOB.

—  MogenupoBaHre HEBO3MOXHOCTH Pa3ICJICHUS MTOJOCOB MAarHUTA.



MoenupoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.

OmneIT Opcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMArHUT.

JlencTBrMEe MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW UHAYKIHH.

OnbiThl @apajes.

3aBUCMMOCTh HAIlpaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBCHHUSI.

DIIEKTPOreHEPATOP MOCTOAHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

OnbiTel 1O HAOMIOAEHUIO 3JEKTpU3ALMM Tell MHIYKUUEH W 1pu
CONPUKOCHOBEHMH.

HccnenoBanne MAEUCTBUSA DJIEKTPUUECKOTO TIOJISI HA IPOBOAHUKUA H
JTUIJIEKTPUKHU.

COopka u npoBepka padoThl IJIEKTPUYECKOH LIETTH MOCTOSSHHOTO TOKA.
M3MmepeHne U peryjampoBaHue CHIIbI TOKA.

N3mepenne u peryJmpoBaHue HaAPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEpPE3 PE3UCTOP, OT
CONIPOTHBIIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OneIThI, JNEMOHCTPUPYIOLIHE 3aBUCHMOCTD DIIEKTPUYECKOTO
CONPOTHUBJICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOWAAU IIOIEPEYHOIO
CeYeHHUs U MaTepuaa.

[IpoBepka mpaBwiIa CHOKEHUS HAIPSHKEHUM IPU IOCIEN0BATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna [ CWIbl TOKa IIPU MAPAIEIBHOM COCIWHEHUH
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOT0 TOKA, UIYIIET0 Yepe3 pe3ucTop.
Omnpenenenne MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEIAEMOM Ha
pesucrope.

HccnenoBanye 3aBUCHUMOCTH CHJIBI TOKA, MIYIIETO 4epe3 JIAMIIOYKY, OT
HaIpPsKEHUS Ha HE.

Onpenenenune KII/[ nHarpeBarens.

HccenenoBanre MarHUTHOTO B3aMMOJIEUCTBUS ITIOCTOSIHHBIX MAarHUTOB.
M3ydyeHrne MarHMTHOIO IIOJSA  IIOCTOSIHHBIX ~ MAarHUTOB  IIPU  UX
00BEAMHEHNN U Pa3JICICHUH.

HccenenoBanne neiCTBUSA DIIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



— OmnbITel, JOEMOHCTPHUPYIOIIHME 3aBUCHMOCTh CHJIBI  B3aUMOJCHCTBHS
KATyIIKM C TOKOM M MarHATa OT CHJIbl TOKA W HAIpPaBJICHUA TOKA B
KaTyLIKE.

- HM3yueHue neiicTBAs MarHUTHOTO ITOJIS1 HA TPOBOJHUK C TOKOM.

- KoncTpyupoBanue u u3yuyeHue padoThl JIEKTPOABUTATEIIS.

- MH3smepenue KIIJ 351eKTpoABUTaTENBHON YCTAHOBKH.

— ODnpITBl 10 HWCCIEAOBAHUIO SBJICHHSI DJIEKTPOMArHUTHOM WHIYKLMUU:
VCCJICIOBAHNE W3MEHEHMI 3HAYCHUS W HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KUIIACC

Pa3znes 8. Mexanuveckue siBJ1eHUsI.

Mexannueckoe nBwkeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAaHHYECKOTO JABWKEHUA. PaBHOMEpHOE NPSAMOJIMHENHOE
nBxkeHue. HepaBHomepHoe npsiMosiHelHOe JBHkeHUe. CpenHsisi U MTHOBEHHasI
CKOPOCTB TeJja IIPY HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe naBmkeHue. (CBoOoaHOE
najgenue. Onbitel ['anumes.

PaBHOMepHOE nBHKEHUE MO OKpykHOCTU. Ilepmon u vacrtora oOpaieHus.
JluneriHas v yriioBast CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHUE.

[Tepsblii 3ak0H HptoToHa. Bropoit 3akon HeroTtoHa. Tperuii 3akon HeroToHa.
[IpuHIMII CYNIEPHO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cumia TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHMUS ITOKOSI, APYTHUE BUJIBI TPEHUSL.

Cuna TSKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. J[Bmxenune mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTs u neperpysku.

PaBHoBecue marepuanbHON TOYKU. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpaieHusi. MoMmeHT cuiibl. LleHTp TsxecTH.

Nmnynbee Tena. M3menenne mmnyinbca. Mmysibe cuiibl. 3aKOH COXpaHEHUs
MMITyJIbCa. PEakTUBHOE JIBUKEHHUE.

Mexannueckass paboTta W MOIIHOCTh. PaboTa cui TsSKecTH, yHpyrocTy,
TpeHusi. CBs3b dHepruu U paboThl. [loTeHIManbHas YHEPTUS TeJa, MOAHATOTO HaJl
ITIOBEPXHOCTHIO 3eMiM. [loTeHIManpHas sHeprus cxaTou npyxunsl. Kunetnueckas
sHeprus. TeopeMa 0 KMHETMYECKOW HHEPIHMHU. 3aKOH COXPAHEHUSI MEXAHUYECKOMU
SHEPrUH.

Hemoncmpauuu.

- Habmonenrne MeXaHUYECKOTO JABUKEHUS TEIa OTHOCUTEIBHO Pa3HBIX Tell

OTCYETA.



CpaBHEHME NyTEM M TPACKTOPUU JBHWKEHHMS OJHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

M3mepeHne CKOpoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanne Npu3HakoB PAaBHOYCKOPEHHOIO JIBUXKECHUSI.

Habnronenue nBM>KEeHMs Tella MO0 OKPYKHOCTH.

Habnronenne MexaHU4eCKUX SIBICHUN, MPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM UM  YCKOPEHHOM JBH)KCHUHU
OTHOCUTEJILHO KaOMHeTa (PU3HKH.

3aBUCUMOCTh YCKOPEHMSI T€lla OT MAacChl TEJla U JIEHUCTBYIOLIECH HA HErO
CHUJIBI.

HabGmronenne paBeHCTBa CHIT TIPU B3aMMOICHCTBUH TETI.

W3MeHeHune Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[lepenaya umIyabca mpu B3auMOJEHCTBUM TE.

[TpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHue UMITyJIbCa PU HEYNIPYTOM B3aUMOICHCTBHM.

CoxpaHeHre UMITyJIbca MpU a0COIIOTHO YIPYTOM B3aUMOJCHCTBUH.
Halntonenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUU TPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUYECKOW SHEPTUU MPU IBUKECHUU Te€JIa MOJ1 ICHCTBUEM
NPY>KUHBI.

Jlabopamopnsie pabomul u onvimol.

KoHnctpyupoBanue TpakTa [Uisi pa3roHa U JaJIbHEHMIIIEro paBHOMEPHOIO
JBYDKEHUS MIapPUKa WA TEIICHKKH.

Omnpenenenne cpeaHed CKOPOCTH CKOJBXKEHUS OpyCKa WM JBWIKEHUS
HIapyKa Mo HaKJIOHHOM TIOCKOCTH.

OmnpeneneHue yCKOPEHHS Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM
JBYDKEHUN 0€3 HAaYaJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAYaJIbHOW CKOPOCTH IyTH OTHOCATCS Kak psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJTUHAKOBEI.

HccnenoBanne 3aBHCHMOCTH CHJIBI TPEHHS CKOJBKCHHUS OT CHIIBI
HOPMAaJTLHOTO JaBJICHUSI.

Onpenenenue kKodhPUIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBIL.

Omnpenenenue pabOThI CUIIBI TPEHHS MPU PABHOMEPHOM JABWKCHUH Tella
110 TOPU30HTAIILHON TTOBEPXHOCTH.



- Omnpenenenue pabOTBHl CHJIBI  YIOPYTOCTH TP  TOABEME Tpy3a C
UCIIOJIb30BAHUEM HEIOJABUKHOTO U MOJBUKHOTO OJIOKOB.

- M3yueHue 3aKOHA COXPAHEHHS IHEPTHH.

Paznen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHU: TTepro,
4acToTa, aMIUINTy1a. MaTeMaTHYeCKui U NPYKUHHBIM MasTHUKU. [IpeBpaienne
DHEPTUU TIPH KOJIeOATETHHOM JIBH)KCHHH.

3aryxatouue  kosneOanus.  BwiHyxzaeHnole — kosjebanus.  Pe3zonanc.
Mexannyeckue BoJiHbL. (CBOWMCTBA MEXaHMYECKUMX BOJH. [IpomonbHble W
MIONEPEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTh €€ PacCIpOCTPAHEHUS.
Mexannueckre BOJIHBI B TBEPAOM TENE, CEUCMUYECKNE BOJIHBI.

3Byk. 'pomMKkoCTh 3ByKa W BbicoTa ToHa. OTpaxkeHue 3Byka. MubpasByk u
yJIbTPa3BYK.

Jemoncmpayuu.

- HalGmonenune konebaHuil Ten MOJ JECUCTBUEM CHUJIBI TSXKECTHU U CHIIbI

YIIPYTOCTH.

- Habmonenue konebaHuii Tpy3a Ha HUTH U Ha MPY>KUHE.

— HaOmroieHre BoIHYKICHHBIX KOJIEO0aHUM U pe30HaHCa.

-~ PacnpocTpaneHue npooJibHBIX U MONEPEYHBIX BOJH (HA MOJIEIH).

- Halmroienre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

- AKyCTHYECKUI pe30HaHC.

Jlabopamopnsie pabomul u onvimol.

- Ormpenenenue 4YacTOThl M IEpUOJa KOJEOAHUA MaTeMaTUYECKOTrO

MasITHUKA.

— OmnpeneneHue 4acTOTHI U MEPUOIA KOJICOAaHUHN NPYKUHHOTO MasiTHUKA.

—- HWccnenoBanue 3aBUCUMOCTH Teproa KojieOaHUM TOJIBEIIEHHOTO K HUTHU

rpy3a OT JJIMHbI HUTH.
- HccnenoBanue 3aBUCUMOCTH TIeproja KojieOaHUM MPYKMHHOTO MasiTHUKA
OT Macchl rpysa.

— TlpoBepka He3aBMCHMMOCTH Mepuoa KojiebaHUM Tpy3a, MOJBEHICHHOTO K
HUTHU, OT MAccChl Ipy3a.

— OnbIThl, JEMOHCTPUPYIOLIME  3aBUCUMOCTh  Iepuoja  KoyieOaHuit
MPYKUHHOTO MAsITHUKA OT MACCHI Tpy3a U KECTKOCTHU NPYKUHBI.

- MW3mepenue yckopeHust CBOOOIHOTO MaICHHUS.

Paznen 10. D1eKTPOMATHUTHOE T10J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJIHBL.  (CBONMCTBa
aneKTpoMarHuTHeIX BOJH. [llkama snekTpomarHuTHbIX BOJIH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



DnekTpoMarHuTHas npupoaa csera. CkopocTsb cBera. BoimHOBBIE CBOMCTBA
CBETAa.

Hemoncmpayuu.

— (CBOWCTBA JIEKTPOMAarHUTHBIX BOJIH.

-~ BoJHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

— HW3ydeHune CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C TOMOIIBI0 MOOHMIBHOTO

TenedoHa.
Pa3gea 11. CBeToBbBIE AIBJICHHS.
JlyueBas  mogmenp  cBera.  HMcrounmkm — cBera.  [IpsmonunenHoe
pacnpoctpaHeHue ceera. 3atMenusi Connna u Jlynel. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.
[Ipenomnenue cBera. 3akoH IpeaomieHusi cBera. [lonHoe BHYTpeHHee
OoTpakeHHe cBeTa. VICMonb30BaHME TMIOJHOTO BHYTPEHHEIO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.
Jlunza. Xom mywert B JnumH3e. Onruueckas cucrema (oroammapara,
MUKpOCKONIa M Tejeckoma. [J1a3 kak omnThyeckas cucTteMa. bin3opykocTh U
JalIbHO30PKOCTh.
Paznoxxenne Oenoro cBera B chnekTp. Omnbitel HbtoTona. CroxxeHue
CIIEKTpaJIbHBIX LIBETOB. J(nucnepcust ceera.
Hemoncmpayuu.
— IIpsAMOnMHENHOE paclpOCTPaHEHUE CBETA.
- OrpaxeHue cBeTa.
- TlonyueHnue n300pakeHUH B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
— Ilpenomiienue cpera.
— Onruueckuid CBETOBO.
—  Xoj Jiy4yel B coOuparoiei JuH3e.
- Xop 1y4er B PaCCEMBAIOLIEH JIMH3E.
— IlomydeHnue n300paxeHHi ¢ MOMOIIBIO JIMH3.
— Ilpunnmn nevictBus GoToanmapaTa, MUKPOCKOIIA U TEJIECKOIA.
— Mogens rinasa.
~ Paznoxenue 0en0ro cBeTa B CIIEKT).
— Tlonyuenue Oenoro cBeTa MpH CJIOKEHUH CBETA Pa3HBIX 1[BETOB.
Jlabopamopnuie pabomusl u onvimol.
- HccnenoBanne 3aBUCHMOCTH yIJIa OTPAXKEHUS CBETOBOIO Jiyya OT yria
NaJCHUs.

— M3yueHue XxapakTEepUCTUK U300paKEHUS ITPEMETa B MIIOCKOM 3epKaJie.

- MHccnenoBanue 3aBUCUMOCTH yIjia IPEIOMIIEHHS] CBETOBOTO Jiyda OT yrjia
NaJICHUs Ha TPAHUILIE «BO3LYX—CTEKIIO».



- TlonyueHnne n300pakeHU C TOMOIIBIO COOUPAIOIIEH JTUH3BI.

— Omnpenenenue (HOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI coOMparomien
JIVH3BI.

— OnbITHI O Pa3JIOKEHUIO OEJIOr0 CBETA B CIEKTP.

— OnpITEl 1O BOCHPUATHIO I[BETA MPEAMETOB NPU UX HAOJIIOACHUU uepes
[[BETOBBIC (PUIIBTPHI.

Pa3znen 12. KBanroBble IBJI€HHUS.

Omneitel Pesepdopna u mmanerapHass mojenb atoma. Monens aroma bopa.
Hcnyckanue u noraonieHue ceera aroMoM. KBauTel. JInHedaTeie CIEKTPHI.

PannoaktuBHOCTh. Alnbda, Oeta- U ramma-uziydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoaens aromHoro sapa. HW3orombel.  PagmoakTuBHBIE
npeBpauienus. [lepron nonypacmnana aTOMHBIX SIEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHMs 3apsSJ0BOIO M MAacCOBOIO YHCEIL.
DHeprus CBsI3M aTOMHBIX sjep. CBs3b Macchl W dHepruu. Peakiuu cuHTe3a u
nenenus snaep. Uctounmku sneprun ConHua u 3BE3I.

SnepHas sHepreTuka. JleMCTBUS PAgMOAKTUBHBIX W3JYYEHUW HA >KUBBIC
OpraHU3MBI.

Jemoncmpayuu.

— CnexTpsl U3MTy4YeHUS U MOTJIONIEHUS.

— CnexTpsl pa3Iu4YHbIX Fa30B.

-~ CnekTp BoJopoja.

- Habmonenue TpexoB B kamepe Buibcona.

- Pabora cuéTunka MOHU3UPYIOMIMX U3ITyUECHUI.

- Perucrtpanust uanydeHus: IpupoIHbIX MUHEPATIOB U MPOJTYKTOB.

Jlabopamopnwie pabomul u onvimol.

—~ HabmtoeHne CIIomHbIX U TUHEHYATHIX CIIEKTPOB H3TyUEHUS.

- HccnenoBanne TPEKOB: M3MEPEHUE SHEPTUM YACTULBI MO TOPMO3HOMY

nyTH (1o gpororpadusim).

— HW3mepenune paanoakTHBHOTO GOHA.

IHoBTOPUTEIHLHO-00001IIAKO U MOAYJIb.

[ToBTOpUTENHEHO-0000IIAIOMUN MOAYJIh TIPEAHA3HAYEH JJIsi CUCTEMAaTU3alluu
U 0000IIeHUsT  MPEIMETHOrO  COACpKaHUsS UM ONbITa  JEATEJIbHOCTH,
NpUOOPETEHHOTO MPU U3YUECHUH BCEro Kypca (PU3MKH, a TaKkKe JJIS MOJATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMEHy 10 (u3uKe s 00ydaromuxcs,
BBIOPABIIIUX ATOT yU4E€OHBIN MpeIMeET.

[Ipy M3ydyeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeYrBaeTCs JOCTHKEHUE MPEIMETHBIX U
METAMpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  OOydeHwus, (opMupyercs
€CTECTBEHHOHAY4YHasi TPAaMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB HCCIEIOBaHUS



SIBJICHUWA TPUPOJBI U TEXHUKH, OBJAJICHUE YMEHUSIMU OOBACHITH (PU3UUYECKUE
ABJICHUS, NPUMEHsAA I[IOJIyYEHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
Ka4eCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.
[IpyHUMIIHANTBHO JESATEIIbHOCTHBIN XapaKTep JaHHOTO pas3jielia peaau3yeTrcs
32 Ccu€T TOro, 4YTo OOydYaroUIMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IpearaeTcs:
HA OCHOBE TIOJIYYCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBSCHITH
bu3nyuecKue SBJICHUS B OKPY’KAIOIIEH NMPUPOJIe U TOBCEAHEBHOM KU3HU;
HCIIOJIb30BaTh HAYUYHbIE METObI UCCIETOBAHUS (PU3HMUECKUX SIBICHU, B TOM
YHUCIIE IS IPOBEPKU TMIIOTE3 U MOJIYUYEHHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh HAyYHBIE OCHOBBI HambOOJEe BaXXHBIX JIOCTHUKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOIb30BaHUS PAa3JIMYHbIX HCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IPEBPALLCHUSA U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPTUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3ydenne (pu3nku Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsI HAIPaBICHO
Ha JIOCTHKEHHE JTUYHOCTHBIX, METATPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pesynbrare uzydenust Gu3NKM Ha ypOBHE OCHOBHOTO OOIIEro 00pa3zoBaHus
y oOyuaronierocst 0yayT copMHUpOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3YIbTaThl B
YacTH:
1) mnaTpUOTHYECKOT0 BOCIIMTAHMS:
— TIPOSIBJIEHUE MHTEpPEca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3nYecKoil HayKH;
— LIECHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;
2) rpamaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
— FOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJIEHUHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM HPUMEHEHHEM JIOCTHUKEHUM
busuKy;
— OCO3HaHUE BAXXHOCTH MOPAIBHO-3TUYECKUX MPUHLMUIIOB B JEATEIbHOCTH
YYEHOTO;
3) 3¢TeTHYECKOro BOCIIUTAHMUS:
— BOCIIPHUATHE ICTETHYCCKUX Ka4eCTB (DU3MUECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTU, TOUHOCTH, JIAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 IO3HAHMS:
— OCO3HAHUE LIECHHOCTU (PU3NYECKOM HayKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHUpa, OCHOBBI pa3BUTHUSI TEXHOJOTUM, BaXKHEHIIIEH COCTABIIAIONICH KYJIbTYPbI;
— pa3BUTHE HAy4YHOM JIOO03HATEIBLHOCTH, HMHTEpeca K HCCIEA0BATEIbCKOM
JeATENIbHOCTH,
S) popmMupoBaHus KyJAbTYPbI 310POBbSI U IMOIHOHAIBLHOTO 0JIATONOTY M
— OCO3HAaHME LIEHHOCTH Oe3omacHoro oOpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTH NpaBuil O€30MACHOrO MOBEJCHUS Ha
TPAHCIIOPTE, HA JOpOrax, C DJIEKTPUYECKUM U TEIUIOBHIM OOOPY/IOBAHHEM B
JIOMAIITHUX yCIIOBUSIX;
— c(hopMUPOBAHHOCTH HaBbIKA pe(IICKCUU, IPU3HAHUE CBOETO MPaBa Ha OMIMOKY U
TaKOI0 K€ IIpaBa y Ipyroro 4ejaoBeKa;
6) Tpy10BOIr0 BOCIIMTAHMS:
— AaKTUBHOE y4YacTH€ B pEIICHHM MPAKTHYECKUX 3ajad (B paMKax CEMbH,
oOpa3zoBaTeILHON OpraHu3aluy, ropojia, Kpas) TEXHOJIOTHYECKOH U COLMAIbHOM
HaIPaBJICHHOCTH, TPEOYIOIIKUX B TOM YUCJE U (PU3NUYECKUX 3HAHUI;
— WHTEPEC K MPAKTUICCKOMY H3yUCHUIO MPO(ECCHid, CBSI3aHHBIX ¢ (DU3UKOM;



7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

— OpHWCHTaIMs Ha NPUMEHECHHE (GU3MYECKUX 3HAHWUW I PEIICHHS 3a1ad B
o0JlacTU  OKpYKalolIeW Cpejbl, IJIAHUPOBAHMUS TIOCTYIIKOB M OIGHKH UX
BO3MO>KHBIX TTOCJIEACTBUM JIJIsl OKPYKAIOIIEH CPEeJIbI;

— OCO3HaHUE TIJI00aIbHOTO XapakTepa SKOJIOTHYECKHX Mpo0ieM U MHyTer ux
pELICHMUS;

8) amanTanum K HM3MEHAKWIUUMCH YCJIOBMSIM COUMAJILHOM U NPUPOIHOH
cpeabl:

— NOTPeOHOCTh BO B3aMMOJCHCTBUU MPHU BHITIOJIHEHUU UCCIIEI0OBAaHUN U MPOEKTOB
(bU3UYECKON HAMPABICHHOCTH, OTKPHITOCTh OIBITY U 3HAHUSAM JIPYTHUX;

— TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTHYECKYIO
JIeSITEILHOCTD;

— MOTpeOHOCTh B (JOPMUPOBAHUHU HOBBIX 3HAHUII, B TOM uucie (HOPMYIHPOBATH
UJIeU, TIOHSTHUS, TUIIOTE3bI O (PU3NUYECKUX O0BEKTAX U SIBJICHUSX;

— OCO3HaHue Je(PUIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JIacTH
busuKy;

— IJTAHUPOBAHKE CBOCTO PA3BUTHS B IPUOOPETCHUH HOBBIX (DHM3NUSCKUX 3HAHMIA;
— CTpEeMJICHHUE aHAJIM3UPOBATh W BBISBIIATH B3aMMOCBS3U MPUPOJIBI, OOIIECTBA U
APKOHOMHKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3UUCCKUX 3HAHUM;

— OILICHKa CBOUX JIEUCTBMM C YYETOM BIMSHHMS Ha OKPYXXAIOIIYI0 Cpeny,
BO3MOKHBIX I'JTOOQIBHBIX ITOCJICICTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynpraTe ocBoeHHs mTporpamMmbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO
o61iero oopa3zoBanus y oOydaromierocs: 0yayT copMupoBaHbl MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJbHBIC  y4eOHBIC  JCHCTBHUSA,  PETYJATUBHBIC
YHUBEPCAIbHBIC yIeOHBIC TCUCTBUS.

ITo3naBaTe/bHBIE YHUBEPCAJIBLHBIC yqeﬁnble HeﬁCTBHﬂ

Bba3oBble joruueckue aeiicTBus:
— BBIIBJSITh M XapaKTepU30BaTh CYUIECTBEHHBbIE MPU3HAKU OOBEKTOB
(s1BNIEHUN);
— yCTaHaBIMBaTh CYIIECTBEHHBIA MPU3HAK KJIaCCU(PUKAIMUA, OCHOBAHUS ISt
000011IeHNS U CPAaBHEHHS,
—  BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B pacCMaTpUBaeMbIX (hakTax,
JTAHHBIX ¥ HAOJIOJICHUSIX, OTHOCSIIUXCS K PU3UUECKUM SIBJICHUSIM;



BBISIBJISITH TTPUYMHHO-CJIEICTBEHHBIE CBS3M MPH U3YYCHUU (PUINIECKUX
SBJICHUW U IPOLIECCOB, JI€JaTh BBIBOJBI C UCIOJb30BAHUEM JI€YKTHBHBIX
Y UHAYKTUBHBIX YMO3AKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYUUH;

CaMOCTOATENIHO BBIOMpPAaTh CMOCOO0 peleHus Yy4yeOHOW (u3nuecKoit
3amaun (CpaBHEHHE HECKOJbKMX BapHaHTOB pEIIEHUs, BHIOOp Hambosee
HNOJXOJSIIEr0 ¢ Y4ETOM CaAMOCTOSITENIBHO BBIJCIIEHHBIX KPUTEPUEB).

Bba3oBble uccien0BaTe/IbCKHeE JeCTBUA:

HCITOJIB30BATh BOIIPOCHI KaK MCCIICIOBATEILCKUN HHCTPYMEHT ITO3HAHMS;
MIPOBOJIUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY IIJIAaHY OTIBIT, HECJIOKHBIN
bu3NUecKuil IKCIEPUMEHT, HEOOJIBIIOEe HUCCIAEAOBaHHE (PU3UUECKOTO
SIBJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTh M  JOCTOBEPHOCTh HWH(OPMAIIHUIO,
TIOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU YKCIICPUMEHTA,;

CaMOCTOATEITHLHO (POPMYITHPOBATH 000OIICHNS U BEIBOJABI TI0 PE3yJIbTaTaM
MPOBEIEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

NPOTHO3MPOBATh BO3MOXKHOE  JaJNbHEWIee pa3BUTHE  (PU3UIECKHUX
MIPOIIECCOB, & TAK)KE BBIJIBUTATh MPEATIONOKECHHS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c undgopmanmeii:

MPUMEHSTh Pa3TUYHbIE METOJbI, HHCTPYMEHTBI U 3aIPOCHI TP TIOUCKE U
orbope WHPOPMAIMK WIM JNaHHBIX C Yy4E€TOM TNPEUIOKCHHOW ydeOHOU
dbuznyeckoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMATH3UPOBATh W MHTEPIPETHUPOBATH WH(OpMAIHIO
Pa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENFHO BBIOMpATh ONTUMAIBHYIO (OpPMY TPEACTaBICHUS
uHPOpMAIlMM W WILIIOCTPUPOBATh pelIacMble 3aJa4d  HECJIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpaduKoi U MX KOMOWHAIIASIMH.

KoMMmyHHKAaTHBHBIE YHUBePcaibHbIEe YUueOHbIe 1eliCTBUSA:

B XO7le OOCYXIEHUS y4eOHOro MaTepuaia, pe3yJIbTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 33J]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMbI U
BBICKA3bIBaTh WU, HAIlCJICHHBIE Ha pEIICHUE 3aJaud U TOJACpKAHHE
Oaro»keaaTeIbHOCTH OOIICHUS;

COTIOCTABIISATh CBOM CYXACHUS C CYXACHHSIMHU JPYTHX YYaCTHUKOB
Juanora, OOHapy>KMBaTh Pa3InYUe U CXOACTBO MO3UIIHIA;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
myOIMYHO TPECTABIATh PE3yIbTAaThl BBIMOJHEHHOTO (PH3UYECKOTO OIBITA
(3KCnIEpUMEHTa, UCCIEOBAHUS, IPOEKTA);



MMOHMMAaThb W  HCHOJI30BaTh  MPEUMYIIECTBA  KOMAaHJHOW U
WHIUBUIYyAIbHOW palOThl TpPHU PEIICHUH KOHKPETHOH (u3mdyeckomn
poOJIeMBI;

MIPUHUMATh 1IEJIM COBMECTHOM AEATEIIbHOCTH, OPraHU30BBIBATH JICHUCTBUS
no e€ JOCTHXKEHHIO: paclpelessTh pPOJu, OOCYXJIaTh IMpolecchl U
pE3yNbTaThl COBMECTHOM paboThI, 0000111aTh MHCHHSI HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAY€CTBEHHOT'O PE3ysbTaTa 1o
CBOEMY HAIIPABIICHUI0O WU KOOPJAWHUPYS CBOM JEUCTBUA C JPYTUMHU
YJI€HaMU KOMaH/bl;

OIICHMBATh KA4e€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTECPHUSM,
CaMOCTOATENHHO CHOPMYITMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHS.

PerJIHTl/IBHbIe YHUBEPCAJIBbHLIC yqeﬁmﬂe I[eﬁCTBHH

Camoopranusanus:

BBISIBIISATH TIPOOJIEMBI B JKM3HEHHBIX M YYCOHBIX CHUTYaIUSAX, TPEOYIOMNX
TUTSI periieHust (GPU3NIECKUX 3HAHUM;

OPUEHTHUPOBATHCS B  PA3IUYHBIX TOJAXOJAX TMPUHATUA  PEIICHHM
(MHIUBUAYaJbHOE, TPUHSATHE PEUICHUS B TPYIIE, MPUHITHE PEIICHUMA
TPYIIION);

CaMOCTOATEIILHO COCTABIATH aJITOPUTM PEIICHHs (PU3UIESCKON 3a1auu UITH
TJIaHa WCCIEAOBAHUS C YYETOM HMMEIONIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYXHOCTEH, apryMEeHTUPOBATh IIPeIjlaraéMble BAPUAHTHI PEIICHUM;
JieNiaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTpO.HL, 3MOHHOH3JIbeIﬁ HHTEJIJICKT.

JlaBaTh aJICKBAaTHYIO OIIEHKY CUTYallMH U MPEJIaraTh MiaH €€ N3MEHEHUS;
OOBSCHATh TPHUYMUHBI  JOCTIDKCHHSI  (HEJTOCTHXKEHUS) PE3yibTaTOB
NeSTEILHOCTH, JaBaTh OIICHKY TPHOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JACSATEIBHOCTh (B TOM YHCII€ B XOJ BBITTOJIHEHHUS
(U3UYECKOTO  HUCCIEOBAaHMS WJIM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENHCTB, W3MECHHUBIINXCS CHUTYyalMii, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKIINX TPYIAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEU U YCIOBUSIM;

CTaBUThH ce0s Ha MECTO JPYroro 4eioBeKa B XOJie CIopa WIH JIUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTrOro;
MPU3HABATh CBOE MPaBO Ha OMIMOKY MPHU perieHun (PU3NIECKUX 3a/1a4 WU
B YTBEPXKIACHHUIX HA HAYYHBIC TEMBI U TAKOE 7K€ IIPABO JIPYIoro.

INPEAMETHBIE PE3YJIBTATBI



K xonIy o0yuenus B 7 KJjacce MpeMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITNXCSI YMEHUIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3WYECKHME W  XMMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIIEPUMEHT, MOJEJb, TUIOTE3a, €AUHUIBI (HU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BelecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBIXKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSMOJIMHEMHOE), TPAEKTOpHUs, PaBHOACUCTBYrOLIAs
cwia,  gedopmauus  (ynopyrasi, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath sBiaeHUs (qudQy3us, TEIIOBOE IBUKEHHE YACTHIl BEIECTBA,
PaBHOMEPHOE  JBW)KEHHE, HEPAaBHOMEPHOE  JABW)XXEHHUE, HWHEpLus,
B3aUMOJICUCTBUE TE€J, PABHOBECHE TBEPJIBIX TEJI C 3aKPEIIEHHON OCBHIO
BpalleHus, INepenaya AaBiCHUS TBEPABIMU TeJIaMH, KUAKOCTSIMU U
razamy, arMocdepHoe JaBlieHWEe, IUIaBaHUE Tel, IpeBpalleHUs
MEXaHUYECKON PHEPruu) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJAHHOE (PU3HUECKOE SIBJICHUE;
pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3MYECKUX SIBICHUU B
OKpYXalollleM MHpEe, B TOM uHcie (U3MYECKUE SBICHUS B NPHUPOJE:
NPUMEPHI JABUKEHHUS C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXUBOH
OpUpPOAE, JACUCTBUE CUJIBI TPEHHUS B MPUPOJE U TEXHUKE, BIIHMSHUE
aTMoc(epHOro JIaBJICHUs Ha >KMBOW OpraHHU3M, IUIaBaHUE PbIO, pblyaru B
TeJe YeJO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/layy B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) PUBHUECKUX SBJICHUII;
ONKCHIBATh MU3YyUYEHHBIE CBOMCTBA T€N U (PU3UUYECKUE SIBJICHUS, UCIOJIB3YSI
¢usnyeckue BeIMYMHBI (Macca, 0OBEM, IUIOTHOCTh BEIIECTBA, BPEM,
IyTh, CKOPOCTb, CPEHSSA CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tena, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIASI CHJIA, MEXaHWYEeCKas padoTa, MOLIHOCTb, MJIEYO CHIIBI,
MOMEHT CHJIbI, KO3()QHUIMEHT TOJNE3HOTO JEWUCTBUS MEXAaHHU3MOB,
KUHETHYECKas W TMOTEHIMaJIbHAs JHEPrus), MpU OMHCAHUU MPABUIBHO
TpakToBaTh  (U3MYECKUI  CMBICH  HUCIOJIb3yeMbIX  BEJIIMYUH, HUX
0003HaYeHUss W €IUHULbl (U3UUYECKUX BEIWYUH, HAXOAHUTHh (DOPMYIIBI,
CBS3BIBAIOUIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEIMYMHAMM,
CTPOUTDH IPapUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKHUX BEIHYNH;
XapaKkTepu30BaTh CBOICTBa Tes, (PU3MUYECKUE SBJICHUS U IPOLECCHI,
UCIIOJIb3Ysl TIpaBuia CJIOKEHUs cuil (BAOJb OAHOW mpsMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumesa, NIpaBUIIO paBHOBEcHUs phiyara (0Joka),
«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHUYECKOU



SHEPIruM, MpPU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aIMChIBATh €r0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSCHATH (HPU3MUECKHUE SBICHHUS, TPOLIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallul MNPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYUHHO-CJICICTBEHHBIE CBSI3HM, CTPOUTH OOBsICHEHHE U3 1-2
JOTHYECKHX IIAaroB ¢ OMOpOH Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3NUECKUX
SABJICHUM, GU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiaTth pacu€THbIC 3anadyd B 1—2 JEHCTBUS, HCHOJbB3Yys 3aKOHBl H
dbopmyIibl, CBs3BIBAOIIKME (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHallU3a
YCJIOBHSI 33/1a4M 3alMCHIBATh KPATKOE yCIOBUE, TIOJICTABIATh (YU3UICCKUE
BENTMYMHBI B (DOPMYJIBI U TPOBOJIUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHBIC, HEOOXOUMBIE JIJI PEIIeHUs 3a/iay, OIICHUBATh PEATMCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacrio3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPU TOMOIIH
(U3UYECKUX METO/IOB, B OITMCAHUM UCCJIEAOBAHUS BBIICIATH IPOBEPSIEMOE
NpEeAnoyioxKEeHue  (TUIOTe3y),  pa3inyartb M UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeiaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

MPOBOAUTL OMBITHl IO HAOMIOJCHUIO (U3WYECKUX SIBJICHUU WU
buznyecKux CBOICTB TelL: dbopmMynrpoBaTh MIPOBEPSIEMBIE
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHUS,
3aMMChIBATH XOJ1 ONBITAa U (DOPMYJIMPOBATH BHIBOJIBI;

BBITIOJIHATh MPSIMBbIE M3MEPEHUS] PACCTOSIHUS, BPEMEHH, MacChl TeENa,
o0BéMa, CHUIBI W TEMIEpPaTyphl C MCIOJb30BAaHUEM aHAJOTOBBIX W
U(POBBIX TMPUOOPOB, 3aMKCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJIUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUYECKOW BEIMYUHBI OT
JPYrol ¢ HCMOJb30BAHUEM TIPSAMBIX HM3MEPEHUHN (3aBUCUMOCTH MYTH
PAaBHOMEPHO JABMXKYILETOCS TeJla OT BPEMEHU JBWXKEHHUS TEla, CHIIbI
TPEHUS CKOJIBKEHHS OT Beca Tejla, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOLIAN CONPUKOCHOBEHHUS TEJN, CUIIbI
YIOPYTrOCTH OT YJJIMHEHUsI MPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA
MOTPYKEHHOW YACTH TEJA U OT INIOTHOCTHU KUIAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJja, OT TNIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJI0, YCIOBUU
MJIaBaHUs TEJ, YCIOBUW paBHOBECHUs pblyara u OJIOKOB), Y4acTBOBATh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBAHUSA, COOUpATh YCTAaHOBKY W
BBITIOJIHATh W3MEPEHUs, CIEAYs MPEeII0KECHHOMY IUIaHy, (UKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUECKUX BEIUYMH B BHJIC



NPEJIOKEHHBIX Ta0nuil W TpaduKOB, AeNaTh BBIBOJABI MO pe3yibTaTaM
UCCIIEIOBAHMUS;

IPOBOJNTh KOCBEHHBIE HU3MEpPEHMsI (PU3MUECKUX BEJIWYUH (IUIOTHOCTH
BEIIeCTBA JKUAKOCTH W TBEPIOTO Tena, CHUla TPEHUS CKOJBXKCHHUS,
JaBICHHE  BO3/AyXa, BBITAIKUBAIONIAs  CWiIa, JEHCTByMOIas Ha
NOTPYXEHHOE B JKHUAKOCTh TeJO, KOAI()(PHUIMEHT MONe3HOro AeWCTBUA
OPOCTBIX MEXAaHU3MOB), CJIeAys NPEUIOKEHHOW HHCTPYKUUU: TpU
BBIMIOJJHEHUM H3MEPEHUIl coOMpaTh SKCIEPUMEHTAIBHYI) YCTAHOBKY H
BBIUMCIISITH 3HAUEHNE UCKOMOMW BEJIHMYMHBI,

cOOJIOIaTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
00opy/TI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JACHCTBUS NMPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, IUHAMOMETp, COOOIIAIOIIUECs COCyAbl, OapoMerp,
phIYar, NOJBMKHBIA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBI JACWCTBUS HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HX OMNHCAHUA (B TOM YHCIE:
HOJUIMITHUKY, YCTPOWCTBO BOJOIPOBOJAA, THUIAPABIMYECKUN IIpecc,
MaHOMETp, BEICOTOMED, MOPIITHEBOW HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBaxX (pU3MUYECKUX SIBICHUN U HEOOXoauMble (PU3NYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HHGOPMALMIO O  [pUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUNW B IOBCEIHEBHOU
KU3HU JJi1 obecriedeHus: 6€30MacHOCTH MPHU OOpaIlleHUH C MPUOOpamMu H
TEXHUYECKUMHU yCTPOMCTBAMHM, COXPAHEHUS 3J0POBbSI U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKpPY’KaloLlel cpejie;

OCYIIECTBIATH OTOOp HCTOYHUKOB HH(popmauuu B HHTepHere B
COOTBETCTBHUHM C 33JaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS
3HaHUH © TYTEM CpPaBHEHHUS Pa3UYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WIM MOXET OBIThH
HEJI0CTOBEPHOMU;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN Y4E€OHBIX 3a/laHUil HAayYHO-TIONYJISIPHYIO
auTepaTypy  (QHU3MYECKOro  COACpX aHHs, CIPAaBOYHbIE MaTepUAIIbI,
pecypcol ceTu MIHTepHET, BIafeTh MpuéMaMi KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus HHPOPMAITUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHbBIE U YCTHBIE COOOILICHHS Ha
OCHOBE 2—3 UCTOYHMKOB MH(pOpMaluu (HU3NUECKOro COAEpKAHUs, B TOM
yrcne MyOJUYHO JeNaTh KpaTKhe COOOIIEHHS O pe3yibTaTaxX MPOEKTOB
W Y4eOHBIX HCCIEAOBAaHWH, NpPH HSTOM TPAMOTHO HCIOJIB30BATh



U3YYCHHBI TOHATUWHBIA ammapaT Kypca (U3MKH, COINPOBOXAAThH
BBICTYIUICHUE ITPE3CHTALINEH;

IPU BBIIOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenesaThb
00s13aHHOCTH B TpyHIe€ B COOTBETCTBUMU C IOCTABICHHBIMU 3aJa4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJJaHA JECUCTBUM, aJCKBaTHO OLEHUBATh
COOCTBEHHBI  BKJIaJ B  JI€ATEIBbHOCTh  [PYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYIKAIOLIUX.

K konity oOyuenus B 8 kiiacce rnpeMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHHUIA:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
amop(dHBIE Tena, HACHIIICHHBIM ¥ HEHACBIIIEHHBIM TMap, BIAXHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS DJSHEpPrus, TEIUIOBOM [IBUTATEllb,
AJIEMEHTAPHBIN AIEKTPUUYECKUI 3apsi/l, MEKTPUUECKOE IMOJIe, TPOBOIHUKU
U JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE T10JIE;
paszinyath SBJICHUS (TEIUIOBOE PacUIMPEHUE M CKATHE, TeIuionepenaya,
TEIUIOBOE PAaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIE SIBJICHUS, UCIIAPECHHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpHUCTa/uiM3anus (OTBEpJeBaHUE), KHUIIEHUE,
Teruionepeaaya (TeTIONPOBOIHOCT, KOHBEKIIHS, U3JIy4eHUe),
ANIEKTpU3alUs TeJ, B3aUMOJICUCTBUE 3apAJIOB, ACHCTBUS JIEKTPUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBUE MArHUTOB, JEHCTBUE
MAarHUTHOTO IOJIsl HAa IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAST MHIYKIIHS)
M0 ONHCAHWI0 MX XapaKTEPHbIX CBOWCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (U3MUECKUX SBICHUUA B
OKpYXalollleM MHpEe, B TOM 4UHcle (U3NYECKHE SBICHUS B MPUPOJIE:
MIOBEPXHOCTHOE HATSDKEHUE M KANWUIIPHbIE SBIECHHUS B IPUPOJE,
KpUCTAJIbI B mpupoje, uzinydeHue CoJiHIA, 3aMep3aHHe BOJIOEMOB,
MOpCKHUE OpH3bI, 00pa3oBaHUE POCHI, TYMaHAa, HHESI, CHETa, YJICKTPUICCKUE
ABJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emiid, Jpeiid MOoJ0COB, POJIb MAarHUTHOTO TOJS JUIsl JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, IPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJIEATh CYIIECTBEHHBIE CBOMCTBA (MpuU3HAKH) (HU3UUYECKUX
SIBIICHUIM;

ONKCHIBATh U3YyUYCHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHUS, UCTIONIbB3YSI
bu3nyeckue BeTUYUHBI (TEMIlepaTypa, BHYTPEHHSI SHEPTHUs, KOJTUYECTBO
TEIUIOThI, yJeJbHAas TEIJIOEMKOCTh BEIECTBA, VYJElbHAs TEIUIOTa
TUTABJICHUS, yJelTbHAs TEIUIOTa NapooOpa3oBaHUs, yAelbHAs TEIIOTa
CropaHusi TOIUIMBA, KOA(D(PUIIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEIBHAsl BIAXXHOCTHh BO31yXd, JJIEKTPUUYECKHMU 3apsn,
CUJa TOKa, DJIEKTPUYECKOE HAIPSHKEHHUE, CONPOTHUBIICHUE IIPOBOJHMKA,
YAEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOTr0  TOKAa), NpPH  OMNHCAHUM MPaBUIBHO  TPAKTOBATh
(buU3MYECKUI CMBICI UCIOJIb3YeMbIX BEJIMYUH, 0003HAUEHUS U €IUHULBI
bu3NYeCKUX BEIWYUH, HAXOAUTH (HOPMYIBI, CBS3BIBAIOIIUE JAHHYIO
(¢u3NYeCKyl0 BEIWYHHY C JAPYTUMHU BEJIWYMHAMH, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUUNH;

XapaKTepu30BaTh CBOWCTBA T, (PU3UUYECKUE SBICHUS M MPOLECCHI,
WCIIOJIB3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYISIPHO-KMHETHYECKON TEOpUHU
CTpPOEHUs BEIECTBA, MPUHLHUII CYNEPHO3ULUN IOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3akoH OMa 11 yyacTKa LEenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUs DJHEPruM, IIpU DJTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3allMChIBaTh €r0 MaTeMaTH4eCKOoe
BBIPAXKCHUE;

OOBSCHATh (PU3NYECKUE MPOLECCHl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalul IPaKTUKOOPUEHTUPOBAHHOIO XapaKTEpa: BBISBIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JTOrHYEeCKUX
miaroB ¢ omnopoi Ha 1-2 u3y4eHHBIX CBOWCTBA (DU3MYECKUX SIBICHUM,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3a7adyd B 2-3 JEHCTBUSA, HCIOJIb3YyS 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (DU3MUECKUE BEJIMYUHBI: Ha OCHOBE aHaIu3a
YCJIOBUSL 3aJladyd 3alMChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JJIs  pelIeHWs 3a7add, BbIOWpaTh 3aKOHBI W (HOPMYIIBI,
HEOOXOJuMble JJisi €€ pelIeHHs, IPOBOAUTH pacu€Thl W CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIAHHBIMU;
pacrno3HaBaTh MpoOJEMBbI, KOTOPbIE MOXKHO PpELIUTh MpPU HMOMOUIU
(bU3MYECKUX METOO0B, HCIOJIb3ysl OMHCAHUE HCCIEOBAHUSA, BbBIACIATDH
IIPOBEPSAEMOE  IPEIIIONOKEHUE, OLIEHUBATh IPABUIBHOCTH IOPSAKA
IIPOBEJICHUS UCCIIEIOBAHUS, €1aTh BBIBOJIBI;

IPOBOAMUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUW WIH
(bu3MYeCcKUX CBOMCTB Tel (KamWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3JlyXa OT €ro o0bEMa, TeMIEPATYPbl, CKOPOCTU MPOLIECCA OCTHIBAHUS U
HarpeBaHusi MpPU M3IYUYCHUM OT LBETa H3Iydaromiedl (MOrIonaroiei)
IIOBEPXHOCTH, CKOPOCTb MCIAPEHUs BOJBI OT TEMIEPATypbl KUIKOCTH U
omaau €€ IOBEPXHOCTH, DJJIEKTpHU3alUs Tel U B3aUMOJCHUCTBUE
DNEKTPUYECKUX  3apsAI0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHWUTOB,
BU3yaJIM3allisl MAarHUTHBIX IIOJIEM ITOCTOSIHHBIX MAarHUTOB, JEHCTBUSA
MAarHuTHOIO IOJI1 HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTA,



CBOMCTBAa DJEKTPOJABUTATENSI IOCTOSHHOTO TOKa): (OpMyIMpOBATH
pOBepsieMble MPEANONI0KEHHs, COOMPAaTh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHUs, ONUCHIBATh XOJI ONbITa U (POPMYIHPOBATH BHIBOBL;
BBIIIOJIHATh ~ MPSAMbIE  U3MEPEHHUS]  TEMIEPATypbl,  OTHOCHUTEIbHOMN
BJIQXHOCTH BO3/yXa, CHUJIbl TOKA, HAIpSKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKHX BEIMYMH, CPABHUBATH
PE3YIbTAThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COTIOTHON MOTPEITHOCTH;
IPOBOANTDH MCCIIEA0BAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BEJIMYMHBI OT
JpYyroi Cc UCHOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJH IONEPEYHOIO
CEYEHMsI U YAEIBHOIO COIPOTHUBIICHHS BEIIECTBA POBOAHUKA, CHJIBI TOKA,
UAYLIEro 4Yepe3 MPOBOAHMK, OT HANpsDKEHUS Ha  IPOBOJHMKE,
UCCIIEJOBAHUE IIOCJIEIOBATEIbBHOTO M  NapajuIeIbHOTO  COEAMHEHUN
IIPOBOJHUKOB): IUJIAHUPOBATH HCCIEAOBaHUE, COOUPATh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUS, CIenys MPEeAJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BHJE TaOnMIl U TIpadHKOB,
JIeJIaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEJOBAHMSI;

NPOBOJUTh KOCBEHHbIE HW3MEPEHUs] (PU3MYECKUX BeJIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOAHHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IUIAaHUPOBATH W3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYO YCTAHOBKY, Clelysl NPEIJIOKEHHON WHCTPYKLIHMH, U
BBIUNCIISTh 3HAUEHNE BEJIMUNHBI,

coOJII01aTh MpaBUiia TEXHUKK 0€30MacCHOCTH MpHU paboTe ¢ 1abopaTOpHbIM
000pyI0BaHHUEM;

XapaKkTepU30BaTh IPUHIMIBI  JEUCTBUS HU3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOMl HAa HMX ONUCaHHA (B TOM 4YHCIE:
CUCTEMa OTOIUICHUS JIOMOB, THIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETP, CUETUMK DIIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIIbHbIE
npuOOpkl, HarpeBaTeIbHbIC AIEKTPONPUOOPHI (IPUMEPHI), IECKTPHUUCCKHE
IIPENOXPAHUTEIH, JIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIOJIb3YSl 3HAHMS O CBOMCTBax (PU3MUYECKUX SIBJICHUI M HE0OXOauMbIE
(bu3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOWCTBA M HU3MEPUTEIIbHbIE
npuOOpsl MO CXEeMaM M CXEMaTUYHbIM PUCYHKaM (3KHJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TMIPOMETP, JBUraTeilb BHYTPEHHETO
CTOpaHHUsl, AJEKTPOCKOI, PEOCTaT), COCTABIATb CXEMbI JJIEKTPUUYECKHX
Henen ¢ nocjaeAoBaTe/bHbIM U MapajulesIbHbIM COEIMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPUUECKUX LIETIEH;



OPUBOIUTH  NpPUMEpPHl  (HAXOAUTh  WHGOPMALMIO O  MPUMEpax)
IPAKTUYECKOr0 HCIHOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HM U151 oOecrieueHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ NMpudopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3J0POBbS U COOJIOIACHHUS
HOPM DKOJIOTUYECKOTO TOBEICHHS B OKPY KaIOIIEH cpejie;

OCYIIECTBISATh TOWUCK HHPoOpMAuu (U3NYECKOTO COACpKaHUS B
WuTepHere, Ha OCHOBE HUMEIOLIUXCS 3HAHUH M NTYTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MH(POpPMALIUIO, KOTOpas
SIBIISIETCS] IPOTHUBOPEYMBON WIIM MOXKET OBITH HETOCTOBEPHOI;
MCIIOJIb30BaTh MPH BBHIMOJIHEHUN YY€OHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
auTepaTypy  (QU3MUYECKOro  COAEpXaHHs, CIPAaBOYHbIE MaTEepHaIbI,
pecypcbl cetu VIHTepHeT, BlajeTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAILIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHMS,
0000mas wHMOPMAIUI0O U3 HECKOJIBKAX HCTOYHHKOB (PU3HUECKOTO
COJEpKaHUs, B TOM YHCIEe MYyOJWYHO TPEACTABIATH PE3yJIbTaThl
MPOEKTHOM WJIM MCCIIEIOBATEIBCKON JESITENIbHOCTH, MPU ITOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHbI TOHATUHHBIM anmapatr Kypca (QU3HKH,
COIIPOBOX/IAaTh BBICTYIUICHHE MTPE3CHTAIINCH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB U HCCIEIOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpeensiTh OOS3aHHOCTH B TIpPYyINIEe B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/la4aMHM, CICAUTH 32 BBINOJHEHUEM ILJIaHA ACHCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIM BKJIaa B
JeSITENIbHOCTD TPYIIIBI, BRICTPAauBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy o0yuenus B 9 kjiacce npeMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUIA:

UCIIOJb30BaTh TOHSTHS: CUCTEMa OTcuéra, MaTepualibHas TOYKa,
TPaeKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO MBIKCHUS, Aehopmarius
(ympyrasi, mnjacThyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TEPErpy3KH, LEHTP THKECTH, a0CONIOTHO TBEPIOE TEJO,
LHEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3ByK M YIJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI,
[IKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAJIbHO30PKOCTb,
CIEKTPBI UCITYCKAHUS M TOTJIONICHUS, anbda, 0eTa- U raMMa-u3IIyqdeHuUs,
U30TOIIBI, SIICPHAS DHEPIETHKA;

paznuuath SIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JB)KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHUXKEHHE, CBOOOJHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPY’KHOCTH, B3aUMOJICUCTBUE



TE€J, PEAKTUBHOE [BUKEHHUE, KOJIEOATEIbHOE JBM)KEHHE (3aTyXarollue U
BBIHY/ICHHbIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE JBMKEHHE, OTPAKEHHE
3ByKa, MNPSIMOJIMHENHOE PaCIpOCTPAHEHUE, OTPAXKEHUE U TPEIOMIIEHUE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHne O0eoro cBera B
CHEKTp M CJOXEHHUE CHEKTpPalbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAas PaJUOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CHEKTpa
U3JTyYEHHs]) 10 OIIMCAHUIO UX XapaKTEPHBIX CBOKWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JTaHHOE (PU3NUECKOE SIBIICHUE;

pacno3HaBaTh NPOSBICHHE UW3YYEHHBIX (PU3MYECKUX SBIEHUH B
OKpy)XaromeM Mupe (B TOM uuciae (QU3NYECKHE SBICHUS B MPUPOJIE:
IPWINBBI U OTJIIUBBI, JBHUXKEHUE IIaHEeT COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMU,
3eMIIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIyHaMH, 53XO, IBETa TEll,
ONTUYECKHUE SIBJICHUS B MPUPOAE, OMOJOTMYECKOE NIEeWCTBHE BUAMMOTIO,
yIbTPapuOIETOBOTO M PEHTTCHOBCKOTO H3JIYYCHHH, €CTECTBEHHBIH
pasvoaKkTUBHBIM (POH, KOCMHUYECKHE Jy4YHd, PaAHOAKTHBHOE H3Iy4YCHHE
MPUPOJIHBIX MHUHEpAJOB, JIEMCTBUE PAAUOAKTUBHBIX W3JIYYEHUU Ha
OpraHu3M 4eJIoBeKa), NpH ATOM MEPEeBOAMTH MPAKTUYECKYIO 3ajlayy B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKHU) (HU3UYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN U (PU3NYECKUE SIBICHUS, UCIIOJIb3YS
¢bu3nyeckue BeNUYMHBI (CpPEeIHSsI M MIHOBEHHAs CKOpPOCTb Teja MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEpEeMEIleHHE, MyTh, YTrioBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYrOCTH, CHUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEeHMs, BEC Tejla, HUMIYJbC Tela, HMIIYJIbC CHIIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHLUAlbHAs HSHEPrusi Tena,
MOAHATOTO HAJ MOBEPXHOCTHIO 3EMJIM, MTOTEHUHUAJIBHAS SHEPIrUsl CKaTou
NPY>KUHBI, KUHETHYECKas SHEprus, IOoJiHAsg MeXaHU4YecKass BSHeprus,
NEPUOJ U YacToTa KoJIeOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, ITOKA3aTellb NPEJIOMIICHHUS CPEbl), TP OMUCAaHUU
MPaBUJIBHO TPAKTOBAaTh (U3MUECKUH CMBICT MCIOJIb3YEMbIX BEIWYMH,
0003HaYeHUss W €IUHULbl (U3HUYECKUX BEIWYUH, HAXOAUTHh (DOPMYIIbI,
CBSI3BIBAIOUIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEIMYMHAMM,
CTPOUTDH rPaMKU U3yUEHHBIX 3aBUCUMOCTEH (PU3MUECKHUX BEIHYNH;
XapaKkTepu30BaTh CBOICTBa Tes, (PU3MUYECKUE SBJICHUS U IPOLECCHI,
UCIIOJb3Ysl 3aKOH COXPAHEHHUsI DHEPrUU, 3aKOH BCEMUPHOIO TATOTEHUS,
OPUHIMI CYNEpPHO3ULMH CHJI, MPUHUUI OTHOCHUTEIbHOCTH ['anmuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpPAaHEHUs MMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3AKOHBI COXPAHEHUS 3apsI0OBOIO U MacCOBOI'O YHCEI



OpU SACPHBIX PEAKIUSIX, IPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa ¥ 3aIMCBIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATh (PU3NYECKUE NPOLECCHl U CBOMICTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpPOHM Ha 2—3 W3YYEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHU,
bu3nyecKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemlate pacy€THblE 3ajaud  (OmMparoluecs Ha cuctemy u3z 2-3
ypaBHEHUI), UCTOJb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAOUIUE (U3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJadyd 3alUChIBaThb KPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WJIM U30BITOUYHBIC JaHHbIEC, BHIOMPATH
3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE JUJISl PELICHMUs], IPOBOAUTH PAcCUEThl U
OLICHUBAaTh PEAJUCTUYHOCTh IOJYUYEHHOTO 3HA4YE€HHUA (PU3MUECKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEUIUTh TMPU MOMOIIH
($u3NYECKUX METO/OB, MCIONb3Yysl ONMUCAHHE HCCIEIOBAaHUS, BBIICIATH
IPOBEPSIEMOE  NPEIINOJOKEHNE, OLEHUBATh IPABWIBHOCTh IOPSAJIKA
NPOBEJCHUS  MCCIEJOBAHMS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOIIOACHUIN U ONBITOB;

OPOBOAMUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUA WIH
¢u3nyecKkux CBOWCTB Ten (M3ydyeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl HHEPrUM, 3aBUCUMOCTb IEPHUOAA KOJEOAHUN NPYKUHHOIO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbI MAJIBIX KOJIeOaHUH, MPSIMOIMHEHHOE PACIIPOCTPAHEHHUE CBETA,
pa3nokeHne OeNoro cCBeTa B CHEKTP, M3yUEHUE CBOMCTB M300paKeHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pakeHHsI IpeaMera B coOuparomien
JUH3€, HAOJMI0OJEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB M3IYUYECHHS):
CaMOCTOATENIbHO  COOMpaTh YCTAaHOBKY M3 H30BITOUHOrO Habopa
o0Opy/nOBaHUS, ONHUCBHIBATH XOJ OMNbITA U €ro  pe3yJbTaThl,
(GbopMyJIHpPOBATh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHU, onpenenss
CpellHee 3HAaYeHHEe Hu3MepseMoill BeIMYMHbl ((DOKYCHOE pacCTOSHHE
coOuparolel JuH3bl), OOOCHOBBIBATH BBIOOp crHocoba HU3MEpPEeHHUs
(M3MepUTENHHOrO MPUdOopa);

IPOBOANUTh MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYMH C
UCIIOJIb30BAaHUEM TNPSAMBIX HU3MEPEHUHM (3aBUCUMOCTb IIyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBJKEHMHM O€3 HauyajabHOM CKOpPOCTH, Mepuoia
KOJe0aHUl MaTeMaTH4YEeCKOr0 MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)keHUsl CBeTa OT yrja MaJeHus W yria MpeloMJeHHs] OT yIia



NaJIeHNs): [UIAHUPOBATh HCCIIEOBAaHUE, CAaMOCTOSITENBHO COOUpPAThH
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl IOJYyYEHHOM  3aBHCHUMOCTH
¢u3nyecKux BEIMYMH B BUAE TaOIMI U IpadUKOB, JeiaTh BBIBOJBI 110
pe3ylbTaTaM HCCIeI0BaHNUS;

NPOBOANTH KOCBEHHBIE HW3MEpeHUs (U3MYECKUX BEIUYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella MpH PpPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJCHUsI, KECTKOCTh MPYKHUHBI, KOIPPHUIIUEHT
TPEHUs CKOJIBKEHMs, MEXaHHueckas padoTa M MOIIHOCTb, 4acToTa U
nepuoa KojeOaHWH MaTeMaTHYecKoro W TMPYKMHHOTO MAasTHUKOB,
ONTUYECKass Cuja coOuparolled JIMH3bI, PaJAUOAKTUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHHUs, cOOUpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY HU
BBITNOJIHATh U3MEPEHUS, CIIEeNysI NPEIIOKEHHON MHCTPYKIMH, BBIYUCIIATH
3Ha4YCHHE BEJIMYMHBI U aHAIU3UPOBATH MOJyUYEHHBIE PE3yNIbTAThl C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

cOOJIOIaTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000opy/TI0BaHUEM;

pa3nuuyaTh OCHOBHBIE TNPU3HAKU M3YUYEHHBIX (QU3MYECKUX MOJEIEH:
MaTepualibHasi TOYKa, a0COIIOTHO TBEPIOE TENO0, TOYEHUHBIA HCTOUYHHUK
CBETa, JydY, TOHKas JIMH3a, IUTAaHETapHas MOJENIb aTroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIpa;

XapaKkTepU30BaTh IMPUHIMIBI JEUCTBUS HU3YyYEHHBIX NPUOOpPOB U
TEXHUUYECKUX YCTPOMCTB C OMNOPOM Ha HX ONHMCAHHUA (B TOM YHCIHE:
CIHIOMETp, MATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsI, paKeTa,
9XOJIOT, OYKH, MepHckom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HCHONB3yS 3HAHHUS O
CBOMCTBaX (PU3NYECKHX SBIEHUW W  HEOOXOAUMbIE (PU3UUECKHE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMBI M CXEMAaTHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX HPUOOPOB M TEXHOJIOTHUYECKHUX MPOIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHUUECKUX 3a/ay, ONTHYECKHUE CXEMBbl Jif
HOCTPOEHUS N300paKEHUH B IIJIOCKOM 3epKajie U coOuparoiiei JuH3e;
OPUBOIUTH  MpUMEpPHl  (HAXOAUTh  WHGOpPMALMIO O  MPUMEPax)
MPAaKTHYECKOTO HCIMOJb30BaHUs (DU3MUECKHX 3HAHWW B TOBCEIHEBHOU
KU3HM 111 oOecrniedeHrs 0€30MacHOCTU MpU 0OpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3/10pPOBbS U COOJIIOICHMS
HOPM 3KOJIOTHYECKOTO MOBEJEHUSI B OKPYIKaIOLIEH Cpe/Ie;

OCYIIECTBISATh TOWCK HMHPOpMAuu (U3NYECKOTO COJACp)KaHUS B
HuTepuere, caMOCTOATENBHO (HOPMYITHPYS TOMCKOBBIN 3aMpoc, HAXOAUTh



IYTH OIpPEIEIICHUS TOCTOBEPHOCTH MOJIYYCHHON MH(POpPMAIH HA OCHOBE
UMEIOIIUXCS 3HAHUI U JOTOTHUTEIBHBIX UCTOYHUKOB;

UCIIOJIb30BAaTh NIPU BBIIOJHEHUH YYEOHBIX 33JJaHUN HAy4HO-TIOMYJISIPHYIO
AUTEeparypy  (pU3MUYECKOro  COIEp)KaHWs, CHPAaBOYHBIC MAaTepHUAIIBI,
pecypchl cetu MHTEpHET, BlafieTh NpuéMaMi KOHCIIEKTUPOBAHHS TEKCTa,
npeobpazoBanus HHGOPMALIUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co3llaBaTh COOCTBEHHBIC MUCHMEHHBIE W yCTHBIE COOOIIEHHS HAa OCHOBE
uHpOpMAIlMM U3 HECKOJBKUX HMCTOYHHUKOB (HU3MUECKOTO COACPIKAHMUS,
NyOJIMYHO MIPEJCTABISATH PE3YJIbTAThI IPOSKTHOM MM MCCIICI0BATEIbCKOM
NESITEIbHOCTH, TPU 3TOM TPaMOTHO  HCIIONB30BaTh  M3YYCHHBIN
NOHSATUIHBIN anmapar M3y4aemMoro pasuena (U3MKH W COMpPOBOKIATH
BBICTYIUICHHE IMpE3CHTAleid ¢ y4E€TOM OCOOCHHOCTEH ayquTOpUn
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Konn4yectBo yacos DJIEKTPOHHBIE
Ne HanmeHoBaHMe pa3e/ioB U TeM (uudpossbie)
Kourpoasnsie | IIpakTnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3neua 1. @usuka u e€ posib B NO3HAHUM OKPY’KAKOIIEro MUpPa
bubmuoreka [JOK
1.1 dusuka - Hayka o oJie 2
HBHKA - Hayka O pHpOZL https://m.edsoo.ru/7f416194
bu6 OK
1.2 dusnyeckue BETUYNHEI 2 1 nomorexa I
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBII MEeTO MO3HAHUS 2 1 bubmmorexa TIOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasnen 2. [lepBoHayaibHbIe CBeeHUS 0 CTPOEHHH BellleCTBA
bu6mmorexa [JOK
2.1 CTtpoenue BelecTna 1
TPOCHHE Bellects https://m.edsoo.ru/7f416194
59 JIBr>KeHre U B3aUMOICUCTBUE YaCTHII ) 1 bubnmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
2.3 Arpera € COCTO elecTBa 2
TperatHbl TOAHILT BELIECTB https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Paznen 3. /IBu:keHune U B3auMo/ieiicTBHE TeJl
b K
3.1 Mexannueckoe OBUKEHUE 3 nbsmorexa O
https://m.edsoo.ru/7f416194




bu6mmorexa [JOK

3.2 )41 4 1
HEPIHA, Macea, HIoTHOCTS https://m.edsoo.ru/7f416194
bubmuoreka [JOK
33 Cra. Bt e 14 2 https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3znen 4. /laBiienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 Jasnenue. Ilepenaua naBneHus: TBEpAbIMU 3 bubmmoreka [JOK
' TelIaMH, )KUJIKOCTIMHU U razaMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 JlaBIeHHE KHAKOCTH > https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 ATMoChepHOC 1aBnCHHE 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a HA OTPYKEHHOE 7 3 bu6nuoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Paznen 5. Pabora u MOIIHOCTB. JHEpPrus
bubmuorexa [JOK
>1 Pabota u momHocTS 3 I https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
>3 Mexanuteckas sHepria 4 ! https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 12




8 KJIACC

Konn4yectBo yacos DJIEKTPOHHBIE
HanmeHnoBaHmue pa3jiesioB U TeM undposbie
Ne i/t P Konrpoasubie | IpakTuueckue (1uubp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TernioBble siBieHUs
1.1 CrpoeHue u CBOICTBA BEIECTBA 7 buommorexa LIOK
’ P Hl https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 Teruiossie mpoueccy! 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Paznen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS
)1 DJeKTpUUYECKUE 3apsabl. 3apsKEHHBIE Tela 7 1 bu6nuorexa [IOK
' U UX B3aUMOJEHUCTBHUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSIHHBIN PTEKTPUUECKUNA TOK 20 1 7 Bubmmorexa [JOK
https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2. M 1 1.
3 ATHUTHBIC ABJCHAA 6 > https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 2 4
FICKTPOMATHHITHAT HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 14.5




9 KJIACC

Konn4yectBo yacos DJIEKTPOHHBIE
HauMeHnoBaHue pa3iesioB H TeM nudpoBbIe)
Ne i/t P Konrpoasubie | IpakTuueckue (1uubp
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJeHUs
11 MexaHu4eCcKOe ABHKCHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' ONKYCaHus https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BzaumoneiicTBue Tei 20 1 3
A https://m.edsoo.ru/7f41a4a6
bub6mmorexa [JOK
1.3 3aKOHBI COXpaHE 10 3
KOHBL COXpaCHIt https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Paznen 2. Mexannyeckue Kojed0aHusi M BOJHbI
bu6 OK
2.1 MexaHn4eCKHE KOIeOaHus 7 3 nommotexa I
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 M .3 8 1 3
CXAHMHCCKUC BOJHBL. IBYK https://m.edsoo.ru/7141a4a6
Hroro no pasaeny 15
Pa3pnen 3. DiieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 5 bu6mmoreka [JOK
' DJIEKTPOMArHUTHBIE BOIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3znea 4. CBeToBbIe SIBJIEHUS




4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIuH3bl 1 onTHYecKue TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
43 Pasnosxenue 6emoro cBera B CEKTP 3 2 Bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3gen 5. KBaHTOBBIC IBJICHUSA
bubmuorexa [JOK
A 41 4 1
5 CITyCKaHHE U TMOTJIONIEHUE CBETAa aTOMOM hitps://m.cdsoo.ru/7f4 1 ada6
bu6mmorexa [JOK
2 1
> CTpocHHe aTOMHOTO /P 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
33 Flnepibie peaxii ! ! https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3znea 6. IloBTopuTE1HHO0-00001IAKOIMH MOYJIb
6.1 [ToBTOpeHue u 00001IeHNE COAePKAHUS 9 ) bu6nuorexa [IOK
' Kypca Gpu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102 27




IHOYPOYHOE INTAHUPOBAHMUE
7 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3YYeHUS

DJIEKTPOHHBIE
uugpossie
o0pa3oBaTte/ibHbIE

pecypchbl

®du3uka — HayKa O MPUPOJIE.
SIBneHus mpupoabl

dusnueckue IBICHUA

dusnyeckue BeITMUUHBI U UX
U3MepeHue

VYpok-uccnenosanue "M3mepenue
TeMIepaTypbl IPH TOMOIIHU
JKUAKOCTHOTO TEPMOMETPA U 1aTUMKA
TeMIepaTypbl"

MeTo1pI Hay4YHOTO TTO3HAHMUS.
Onucanne Gpu3NUECKUX SBICHUM C
HOMOIILIO MOJETEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "[IpoBepka
TUIOTE3bI: 1aJbHOCTh MOJIETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIIBHO, TEM
Ooubl1e, yeM OoJIbIIe BHICOTA ITyCcKa"

Crpoenue BemectBa. ONBITHI,
JOKa3bIBAIOIINE JUCKPETHOE
CTpOCHHE BEIEeCTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KGHI/IG qaCTull BCIICCTBa

bubmuoreka [JOK
https://m.edsoo.ru/ff0a013e




VYpok-uccinenoBanue «ONbITH O

9 HAOIIOICHUIO TETIOBOTO PACIIMPEHUS
Ta30B»
10 ArperatHble COCTOSIHUS BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
1 Bozbl. O000IIEeHNE 110 pa3ieTy bubmmoreka [JOK
«IIepBoHauanbHbIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOEHHUHU BEILLIECTBA»
MexaHudueckoe OBUKEHUE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE bubmmorera [IOK
https://m.edsoo.ru/ff0a05c6
JIBHKCHHUE
bubmuoreka [JOK
13 Ckopocte. Eaumiel ckopocth https://m.edsoo.ru/ff0a079c¢
14 Pacuer myTH 1 BpeMeHM IBM>KEHUS Bubmmorexa [IOK
https://m.edsoo.ru/ff0a0ac4
15 WNuepuusa. Macca — mepa bu6mmoreka [IOK
WHEPTHOCTH TEII https://m.edsoo.ru/ff0a0c10
16 [InotHOCTH BemecTBa. Pacuetr maccsl bubmmoreka [JOK
1 00beMa TeJla 0 ero INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopuas padota «Onpenencaue
MJIOTHOCTH TBEPIIOTO TEIIa»
18 Pemenue 3amgad mo treme "I[lnoTHOCTH bubmuorexa [JOK
BerecTna" https://m.edsoo.ru/ff0al23c
Cuna kak XapakTepucTuka
19 B3auMoaencTeuga Ten. Cuia
ynpyrocty. 3akoH ['yka
20 JlabopaTtopnas pabora «M3yuenue

3aBUCUMOCTH PACTAKCHUA




(medopmanuu) mpy>KUHBI OT
IIPUJIOKEHHOH CUJIBD»Y

21 SIBnnenne tarorenus. Cuia TSHKECTH
CBsi3b MEXK]Ty CHIJION TSKECTH U
. bubmmoreka [JOK
22 Maccoi tena. Bec Tema. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 o teMme "Cuia TSHKeCTH

3 Cuia TSKeCTH Ha APYTHX IJIaHeTaxX. bubnmoreka [JOK
OU3NYECKUE XAPAKTEPUCTHKHU ITAHET https://m.edsoo.ru/ff0al1502

bu6mmorexa [JOK

24 N3mepenne cui. JluHaMmoMeT

p A p https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK

25 Bec tema. HeBecoMmocTn

https://m.edsoo.ru/ff0al778
CroxeHue IByX CHJI, HAPABIECHHBIX
26 IO OJTHOM IPSMOM bubmorexa OK
. P ’ https://m.edsoo.ru/ff0ala70
PaBHozelicTBytOIIAs cuit

7 Pemrenue 3agad mo reMme
"PaBHoelicTBYIOMIAs CHIT"

73 Cuna tpenus u e€ Bubl. TpeHue B bu6mmoreka [JOK
IIPUPOAEC U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3ydyenue
3aBUCUMOCTH CUJIbI TPEHUS

29 CKOJILKEHUS OT CUJIBI JAaBJIEHUS U bubmmorexa TIOK

A https://m.edsoo.ru/ff0alccy
XapakTepa CONPUKACAIOITUXCS
ITOBEPXHOCTEW»

30 Pewenue 3amau Ha onpeneneHue
PaBHOJCUCTBYIOLIEN CHJIbI

31 Pemenne 3amau mo remaMm: «Bec bubmuoreka [JOK

Tenay, «I'paduyeckoe n3obpaxeHue

https://m.edsoo.ru/ff0alde0




cuy, «Cunbby, «PaBHOACHCTBYIOIIAS
CUID»

KonrtpomnbHas pabota no Temam:
«MexaHnuueckoe IBUXKeHUe», «Macca,

32 ILIOTHOCTBY, «Bec Tenay,
«['papuueckoe n300pakeHue Cui,
«Cune»

3 JlaBnenue. CriocoObl yMEHbBIICHUS U bubmuorexa [JOK
YBEJIMYEHUS TABIICHUSA https://m.edsoo.ru/ff0a20a6
JlaBieHnue raza. 3aBUCUMOCTb

34 aBJIEHH ra3a OT 00bEMa bubmorexa HOK
s ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPaTyPhl
Ilepenaua naBaeHUS TBEPALIMU

35 TGJ‘II;MI/I KHIKOCTSIMH 1 Ir)a3aM1/1 buGmorexa ITOK

KA ' https://m.edsoo.ru/ff0a25b0
3axoH ITackans

16 JlaBlieHHME B )KUJIKOCTH U Ta3e, bu6mmorexa [JOK
BBEI3BAHHOE JIEUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «J/lapieHue B bubmuorexa [JOK
JKUIIKOCTH U raze. 3axkoH Ilackamsay https://m.edsoo.ru/ff0a2826

bubmuorexa [JOK

38 Coobmaromuecs coc

HIATOHHEeA AR https://m.edsoo.ru/ff0a2970

39 I'mapaBnuyeckuii mpecc bubmorexa LHOK

AP p https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [lopuaeBon
JKUJIKOCTHBIA HAcOC

A1 ATmochepa 3eMiH U IPUYKHBL & bubnuorexa LIOK
CYILIECTBOBAHUA https://m.edsoo.ru/ff0a2b5Sa

42 Bec Boznyxa. AtmochepHoe bu6nuorexa LIOK




JaBJIeHUE

https://m.edsoo.ru/ff0a2b5a

W3mepenune atMocepHOro JTaBIcHHUS.

bubmuoreka [JOK

43
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EepHOTO
44 JABJIEHUS OT BEICOTHI HAJT YPOBHEM bubmmorexa LIOK
P https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoun. AtmocgepHoe bub6nuorexa LIOK
JTABJICHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pewrenue 3amau o reme "
AtmocepHoe naBienue"
JleicTBUE KUIKOCTH U Ta3a Ha
bu6mmoreka [IOK
47 MOTPY>KEHHOE B HUX TEJIO.
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnast pabota «OnpeseneHne
43 BBITAJIKUBAIOIICH CHIIBI, bubmuorexa [JOK
JEUCTBYIOILEH HA TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTb)»
Jlaboparopnast paboTa 1mo Teme
49 «Hccnenosanue 3aBUCUMOCTH Beca bu6mmoreka [IOK
Tena B BOJE OT 00bEMA MOTpy>KEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacTH TeJla»
bu6nuoreka [JOK
50 [InaBanue Ten 1
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
51 "KonctpyupoBanue apeomerpa uiu
KOHCTPYUPOBAHUE JIOJKU U
onpeeraeHue e€ rpy30nobEMHOCTH"
52 Pemienue 3agaud mo remam: «IlimaBanue bu6mmoreka [JOK




cynoB. Bo3ayxomniaBaHuey,
«/laBiIeHHE TBEPABIX TEJ, JKUIKOCTEH
Y Ta30B»

https://m.edsoo.ru/ff0a3654

KonrtponsHas pabota o teme

53 «JlaBneHune TBEPABIX TEN, KUIAKOCTEU

Y Ta30B»
bubmuorexa [JOK

>4 Mexanuueckas pabota https://m.edsoo.ru/ff0a3f82

bu6mmorexa [JOK

55 MomntHocts. EAuHUIEI MOIITHOCTH hitps://m.cdsoo.ru/fl0a3 82
VYpok-uccnenosanue "Pacuér

56 MOIIHOCTH, Pa3BUBAEMOIl Ipu 1
noanéMe 1o jectauie"

IIpoctsie MexaHu3Mbl. Poryar.

> PaBHOBecue cui Ha peruare
Prruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopaTopHnast pabora 0.5 bubnuorexa LIOK
«HccnenoBanue ycinoBuii paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuaray

59 Pemenue 3agau o teme «Y cioBus bubmuorexa [JOK
paBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
Koaddumment nonesnoro necTeust

60 MexaHnu3ma. JlaboparopHas padota 0.5
«M3mepenue KIIJ[ HakioHHON
TJIOCKOCTH

61 Pemenne 3amau o teme "Pabora, bubmuoreka [JOK
MorHocTh, KITJT" https://m.edsoo.ru/ff0a4c48

62 MexaHnueckasi SHEprusl. bub6mmoreka LIOK




Kunernyeckas ¥ moTeHIMaIbHAs
SHEprus

https://m.edsoo.ru/ff0a4252

63

3akoH COXpPAaHCHUSA MEXaHHUUYECKOM
SHEPIruun

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 10 TEME
"DKCIEpUMEHTAIBHOE OTPEICIICHHE
W3MEHEHHUs] KUHETUYEeCKOW 1
MOTEHIUAIBHON YHEPTUH NPU
CKaTBIBAHUH TE€JIa IO HAKJIOHHOU
MJI0CKOCTH"

65

KonTponbhas pabota mo teme
«PaboTa 1 MOIIHOCTh. DHEPTUD»

66

PesepBHbIit ypok. Pabora ¢ Tekctamu
o teMe "MexaHnueckoe IBIKeHue"

bubmuoreka [JOK
https://m.edsoo.ru/ff0adee6

67

PesepHbIit ypok. PabGoTta ¢ Tekctamu
no teMe "JlaBneHue TBEPABIX TEN,
JKUKOCTEHN U ra3oB"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHbIit ypok. Pabota ¢ TekcTamu
o TeMe "PaboTta. MOIIHOCTG.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12




8 KJIACC

KonnyectBo yacos DJIEKTPOHHBIE
Ne Hara undposbie
Tema ypoka Konrtpoubnsie | IIpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MOJIO)KEHUS MOJIEKYJISIPHO-
. bubmmoreka [JOK
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYI 1
3 Mogaenu TBEpIOTO, )KUIKOTO U 1 bu6mmoreka [JOK
ra3000pa3HOro COCTOSHUH BEIIeCcTBa https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO,
4 KHUJKOTO U Ta3000pa3HOTO COCTOSIHHIMA |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH
5 Kpucrannuueckue u amopgHbIe Tena 1 bubmmorexa LHOK
P P https://m.edsoo.ru/ff0a5800
6 CMauuBaHUE U KallWJUISIPHOCTb. 1 bu6mmoreka [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TermtoBoe paclIupeHHe U CKaTUE 1 Bubmmorexa [JOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIEPATYPHI CO
8 CKOPOCTBIO TEIIOBOT'O JIBUKEHUS 1
YacTHIL
9 BuyTtpennss sneprus. CrocoOsl 1 bu6muorexa [IOK
W3MEHEHUS BHYTPEHHEN DHEPIUU https://m.edsoo.ru/ff0a5c60
10 Bunael Terionepenaun 1 bu6mmoreka [IOK




https://m.edsoo.ru/ff0a6412

11

Ypok-koHpepenmus "IIpakTruueckoe
HCIMOJIb30BAHHE TEMJIOBBIX CBOMCTB
BEILIECTB U MAaTEPUAJIOB B IEJISIX
sHeprocoepekeHus"

bu6morexa [JOK
https://m.edsoo.ru/ff0a65c0

KomnyecTBO TEIIIOTHI. Y;[eanaﬁ

bubmuorexa [JOK

12
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TeMI0BOro OanaHca. bu6nuorexa [IOK
TennooOMeH U TEMI0OBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopnas pabota
14 "UccnenoBanue sIBICHUS bubmuotexa [JOK
TerI000MeHa P CMEITUBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U Topsiueit Bojabl"
Pacuer konuuecTBa TEMIOTHI,
15 HE00XOIUMOTO JJIsl HATPEBAHUS Tea
Y BBIIEISIEMOT0 UM TIPU OXJIAXKICHUU
16 Jlaboparopnas pabota "OnpeneneHue bubmmoreka [JOK
YIEIbHON TEIUIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBA. Y IebHas TEIIoTa bubnmoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE
18 KPUCTAJUIMYECKUX TEIl. Y IeIbHas Bubmmorexa [JOK
P oA https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIABJICHUS
19 JlaGopatopHnas pabora "OnpezneneHue bu6nuorexa [IOK
YAEIbHOU TEIJIOTHI MIJIaBICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHEHCAIIHSL. bubmmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. Y aenapHas Temiora bubmuoreka [JOK




napooOpa3oBaHUs M KOHICHCAITUH.
3aBHCHUMOCTD TEMITEPATYPhI KUTICHHS
0T aTMOC(EepHOTO JTaBICHUS

https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayxa. Jlabopartopnas
pabota "OmnpenencHue
OTHOCUTEILHOM BIaXKHOCTH BO3/1yXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amau Ha OIIpCACIICHUC
BJIA’JKHOCTH BO31yXa

24

[TpuHIUTIB pabOTHI TETIIIOBBIX
neurateneit. [lapoBas TypOuna.
JIBUraTeIh BHYTPEHHETO CTOPAaHUs

25

KIIJI TenmoBoro aBurarers.
TennoBrle IBUTATEIIN U 3aIIUTA
OKpYKarolleil cpeapl

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHMsI U MIPEBPALLECHUS
OHCPIHMU B TCINIOBBIX IMPOLECCAX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "TenaoBnie ABJICHUS.
N3menenne arperaTHbIX COCTOSIHUI
BenecTna”

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8312

28

Konrponsnas pabora o Teme
"TemoBble ABlIeHud. M3Menenne
arperaTHBIX COCTOSIHHM BeriecTra"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

Onexrpusanus ten. J[Ba poaa
JIEKTPUUYECKUX 3apPsJI0B

30

VYpoxk-uccienopanue "DieKTpusanus
TeJl UHAYKIUEH U PH
CONMPUKOCHOBEHHUH"




B3anmoneincTeue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31
3axoH Kynona https://m.edsoo.ru/ff0a87¢4
DNeKTpUYEeCcKoe MoJie.
10 Hanpsi>keHHOCTB AJIEKTPUUECKOro bu6nuorexa [IOK
nosist. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
JIEKTPUYECKUX TOJIEH
Hocwurenu snexTpuueckux 3apsioB.
33 OnemeHTapHbli 3apsaa. CTpoeHue
aToMa
14 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bubmuoreka [JOK
COXpaHEHUs JIEKTPUUECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3amau Ha mpuMeHeHue bubnmoreka [JOK
CBOWCTB AJIEKTPUUECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUYECKUI TOK, YCIOBUS €TI0
36 cyliecTBoBaHuA. MIcTOUHUKH bubmorexa HOK
y ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JleficTBUS STIEKTPUUECKOTO TOKA bubmmorexa [IOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUYECKOTO OISl Ha TPOBOAHUKHI 1
U TUAJIEKTPUKH"
39 DNEeKTPUYECKUM TOK B METaJLJIaxX, bu6mmoreka [JOK
JKHUOKOCTSAX M razax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKkas 1enb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlabopatopHas pabora
" bubmmoreka [JOK
41 H3Mepenne u peryanpoBaHUe CUITbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6




DNEeKTPUYECKOE HAINPSDKEHHUE.
Bonbrmerp. JlabopaTopHas padora

bubmuorexa [JOK

42 0.5
"N3mepenue u peryirupoBaHue https://m.edsoo.ru/ff0a%¢14
HanpspkeHus"
43 CornpoTuBiieHre MPOBOAHUKA. bu6mmoreka [JOK
VY 1enpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas pabota "3aBUCUMOCTh
44 ANEKTPUYECKOTO COMPOTUBIICHUS 1 bu6nuorexa [IOK
IPOBOJIHMKA OT €r0 JJIUHBI, ILIOMa N https://m.edsoo.ru/ff0aa738
IIONIEPEYHOr0 CEYEHUs U MaTepuana”
3aBUCHUMOCTb CHJIBI TOKA OT
45 HanpspkeHus. 3axkoH Oma g y4acTka bubmmorexa TIOK
p ’ y https://m.edsoo.ru/ff0aad4a
Lenu
Jlabopartopnas pabota
"UccnenoBanue 3aBUCUMOCTH CHITBI
46 TOKA, UAYILETO YEPE3 PE3UCTOP, OT 1 bubmmorexa LOK
> Y pesp P> https://m.edsoo.ru/ff0aa04e
COMPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U MapasieIbHOE
COEIMHEHUS POBOTHUKOB
Jlaboparopnast padota "IIpoBepka
43 MIpaBUJjIa CIOXKEHUS HAINIPSHKEHUN ITPU | bubmmoreka [JOK
IOCJIEAOBATEIbHOM COEAUHEHUHN IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
Jlaboparopuas padota "IIpoBepka
49 MpaBUJjIa JJIs CUJIbl TOKA MPU | bubmmoreka [JOK

HapaieIbHOM COEJMHEHUN
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle




Pewrenue 3anau Ha mpuMeHeHUe

50 3akona Oma g pa3aIngHoro bubmmorexa TIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHEHMSI TIPOBOIHUKOB
51 PaboTta u MOLTHOCTH ANIEKTPUIECKOTO bu6nuorexa [IOK
ToKa. 3akoH Jlxxoyins-Jlenna https://m.edsoo.ru/ff0ab124
JlaboparopHnast pabota "Onpeaenenne
52 a0O0TBI M MOIIIHOCTH 3JICKTPUYCCKOTO bubmorexa TIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKHE TN U MTOTPeOuTenn
53 3JICKTPUYECKON SHEPTUHU B OBIT bubmorexa OK
P P Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkanue
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIEKTPUUYECKHUE 3apsiibl.
54 3apsoKEHHBIC TeIa U UX bubmorexa OK
P . . https://m.edsoo.ru/ff0abd2¢
B3auMoecTBus. [locTosSHHBIM
3NEKTPUYECKUH TOK"
Kontponbnas paboTa nmo teme
"DnexkTpuuecKue 3apsaabl.
55 3apspKEHHBIC Tela U UX bubmmorexa OK
p . . https://m.edsoo.ru/ff0abea8
B3auMoecTBus. [locToSHHBIM
ANEKTPUUECKUN TOK"
56 ITocTosiHHBIE MarHUTHI, KX
B3aMMO/ICHCTBHE
57 VYpok-uccnenosanue "M3yuenue bubnmoreka [JOK
IMOJICH ITOCTOSSHHEIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe nojie. MarHuTHOE MoJie
bubmuorexa [JOK
58 3eMIIH ¥ €ro 3HauCHHE JJIs XKH3HU Ha

3emite

https://m.edsoo.ru/ff0acOba




59

OmnsIT Opcrena. MaruutHoe nosue
ANEKTPUYECKOr0o Toka MaruutHoe
I10JI€ KaTyIIKH C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpumeHeHne IeKTPOMAarHUTOB B
texHuke. JJaboparopuas pabota
"N3yueHue 1eiCTBUS MarHUTHOTO
TOJIsI Ha POBOJAHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTpOABUTaTEIb IOCTOSTHHOTO
ToKa. Mcrons3oBanue
AJIEKTPOJIBUraTeneil B TEXHUYECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpyupoBaHue 1 U3y4eHHE
paboTHI AJIEKTpoABUTATENS "

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ac86¢

62

OmnprTel @apazes. 3akoH
BHGKTpOMaFHHTHOfI UHAYKIHWH.
[IpaBuno Jlenna

63

DnextporenepaTop. CriocoObl

MOJTYYECHUS AIEKTPUUECKON SHEPTUU.

DNeKTPOCTaHIIUU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX
SHEPrUU

64

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIIEKTPUUYECKUE U
MAarHUTHBIC SBJICHHS"

65

Konrponsnas pabora o Teme
"DeKTpUUeCKUEe U MarHUTHbHIE
SIBJICHUS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14




PesepBHbIit ypok. Pabota ¢ TekcTamu bu6mmoreka [JOK

66 1
o teMe "TemioBble gBineHus" https://m.edsoo.ru/ff0acc5e
PesepBHblit ypok. Pabota ¢ Tekctramu

67 o teme "TlocTosTHHBIN 1 bubmmorexa LOK

. " https://m.edsoo.ru/ff0acdc6

AIEKTPUYECKUHN TOK

68 PesepBHbIit ypok. Pabora ¢ Tekctamu |
o teme "MarautHele sBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10 68 145

I[TPOIT'PAMME




9 KJIACC

KoanuyectBo 4yacos JIEKTPOHHBIE
Ne Hdara undposbie
Tema ypoka Konrtpouabnsie | IIpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl

| MexaHudueckoe OBUKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcueta. OTHOCUTEIIHLHOCTh | Bbubnuoreka [JOK
MEXAHUYECKOTO JBUKECHHUS https://m.edsoo.ru/ftf0ad474

3 PaBHOMEpHOE IIPSAMOJIMHEWHOE 1 bu6nuoreka [IOK
JIBUKCHHUEC https://m.edsoo.ru/ff0ad19a
HepasHomepHOE nipsiMoMHeiHOE

4 nBukeHue. CpeqHsis U MTHOBEHHas 1
CKOpPOCTh

5 [IpsiMonMHENHOE paBHOYCKOPEHHOE 1 bubmuorexa [JOK
IBIDKEHUE. Y CKOpeHue https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOIMHEMHOTO

6 PaBHOYCKOPEHHOTO JIBHXKCHUS. 1
I'paduk ckopoctn
Jlaboparopras padota "OmnpenencHue

. YCKOpEHHUS Teja Mpu | | bubmmoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

2 CBobonnoe nagenue tei. OnbITh {
lanunes

9 PaBHOMeEpHOE ABMXKEHUE TIO 1 bubnmoreka [IOK

okpy>kHocTu. [leproa u yacrora

https://m.edsoo.ru/ff0acl76




oOparmienus. JIuneiinas u yriosas

CKOpOCTH
10 LleHTpOoCTpeMUTENBHOE YCKOPEHHE
1 Ilepsriii 3akoH HetoToHa. BexTop bubmmorexa [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTOHA. bu6nuorexa [IOK
PaBHOpelicTBYIOIIAA crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HproTOHA. bubnuoreka [IOK
Cyneprnio3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3agau Ha npuMEeHEHNE bu6mmoreka [IOK
3akOHOB HproTOHa https://m.edsoo.ru/ff0aebbc
bubnnorexa [JOK
15 Cuna ynpyrocri. 3akon T'yka https://m.edSO(I)_.[ru/fanecaZ
16 Pemrenue 3agad mo reme «Criia
YIOPYTOCTH
17 Jlaboparopras padota «Onpenencaue bubmmoreka [JOK
JKECTKOCTH TIPYKUHBD» https://m.edsoo.ru/ff0ace28
bubmmoreka [JOK
18 Cuna Tpenns https://m.edsocl)_.[ru/fanﬂ 38
19 Pemenue 3anau mo teme «Cuia Bbubnuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabora "OnpezneneHue bu6nuorexa [IOK
Kod(dUIIMeHTa TPEHUS CKOJBXKCHHUS " https://m.edsoo.ru/ff0af8be
Pemenue 3amau nmo teme ""3aKOHEI
21 Herorona. Cuia ynpyroctu. Cuna bubnmorexa LIOK
" https://m.edsoo.ru/ff0atb8e
TpeHust
22 Cuna TsKECTH U 3aKOH BCEMHUPHOTO bubmuorexa [JOK




TATOTEHUS. Y CKOPEHUE CBOOOIHOTO
ImaacHuA

https://m.edsoo.ru/ff0af044

VYpoxk-koHpepenuus "JIBrxeHue ten

23 BOKPYT I'PaBUTALMOHHOTO IIEHTPA
(Conneunas cucrema). ['amakTuku"
Pemrenne 3agad mo treme "Cuina
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TSTOTCHUS

)5 [IepBas kocmMuueckas CKOPOCTb. bubmuorexa [JOK
HeBecoMocTh 1 meperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBeCHE MaTepUaIBHON TOYKH.

26 AOGcoIoTHO TBEPOE TEIIO. bubmmoreka [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILICHUS

27 MowmeHnT cunsl. L{enTp TsKECTH

)3 Pemenne 3agau mo reme "MoMeHT bubmuoreka [JOK
cwibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTE MO

" bubmuorexa [JOK
29 TeMe "MexaHnuecKoe NBMKEHUE.
. " https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten
Kontponbnas paboTa nmo Teme
30 "MexaHn4YeCcKO€e IBUKCHUE bubmorexa LHOK
. | ) https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten
Nmnynbe Tena. Umnyabsc cuiibl. 3aKoH
31 COXpaHCHUS UMITyJIbca. YTIPyroe u bubmorexa HOK
P Y o py https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOACHCTBUE
1 Pemenue 3amgad nmo reme "3akoH bubmoreka [JOK

COXpaHEHHUs uMItyjbca'

https://m.edsoo.ru/ff0b096¢




VYpoxk-koH(pepenuus "PeakTuBHOE

33 JBUKEHUE B MPUPOJIEC U TEXHUKE"
bubmoreka [JOK
34 Mexannueckasi paboTa ¥ MOIIHOCTb hitps-//m.cdsoo.ru/fi0b0as4
35 PaboTa cIIBI TSHKECTH, CHITBI bubmoreka [JOK
YIOPYTOCTHU U CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS TIPH
PaBHOMEPHOM JIBUKEHUU TeJIa 10
TOPU30HTAIBLHON TOBEPXHOCTHY
17 CBsi3b 2HEPTUH U PAOOTHI.
[loTenumanbHas sHEPrus
13 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KUHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUU B
MEXaHHUKE
40 Jlaboparopnas pabota «3ydeHue bu6nuoreka [JOK
3aKOHA COXPaHEHUs SHEPTUN» https://m.edsoo.ru/ff0bl12fe
A1 KonebarenbHoe ABMIKEHHE U €TO bubmuoreka [JOK
XapaKTEpUCTUKU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. bu6mmoreka [IOK
BrinyxaeHnsie konebanus. Pesonanc https://m.edsoo.ru/ff0b2010
43 MareMaThyecKkuil U py>KUHHBIA
MasITHUKH
VYpok-uccrnenoBanue «3aBUCUMOCTh
N bubmuoreka [JOK
44 neproja KoaebaHuii OT KECTKOCTH

IIPY>KUHBI U MAcCChI Ipy3a»

https://m.edsoo.ru/ff0b197a




45

IIpeBparieHue 3Hepruu npu
MEXAHUYECKUX KOJIeOaHUsIX

46

JlaGopaTopHnas paborta «OnpeneneHue
4acTOThI U NIepuoja KojaeOaHHii
IIPYKUHHOT'O MasiTHUKa»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOblaec

47

Jlabopartopnas pabota «IIpoBepka
HE3aBUCHUMOCTH TIEPUOJIa KOJICOaHUIt
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexanunueckue BOIHEL. CBONMCTBA
MexaHn4deckux BoJH. [IpoonbHbIe U
MOTIEPEYHBIE BOJIHBI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koupepennus "MexaHu4deckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuueckue BOIHBI"

50

3Byk. PacnipocTpanenue u oTpaxkeHue
3ByKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKyCTUYECKHI1 pe30HaHC

53

VYpoxk-koHpepeHuus "YIibTpa3Byk u
uH(pa3ByK B IPHUPOJIC U TEXHUKE"

bubmmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOM paboTE MO
Teme "3aKOHbI COXPaHECHMUSI.
Mexannueckue KojieOaHus U BOJIHEL"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2510

55

KonTponbhast padbota no teme




"3akoHbI coxpaHeHusl. MexaHndeckue
KoseOaHus U BOJHBI"

3J'ICKTpOMaFHI/ITHOC ITIOJIC.

bubmmorexa [{OK

56
ONEKTPOMarHuTHbIE BOIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
VYpoxk-koHpepenuus "llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb30BaHnEe 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH )11 COTOBOI CBA3H"
VYpok-uccnenosanue "N3yuenue
59 CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH C bubmorexa [IOK
P . https://m.edsoo.ru/ff0b2c6e
MTOMOIIBI0 MOOMITFHOTO TenedoHa
Pemrenue 3anau Ha onpeneneHue
60 Y4aCTOTHI U JUIMHBI 3JIEKTPOMarHUTHOU
BOJIHBI
DnekTpoMarHuTHasi Ipupojaa CBETa.
61 Cko OI():TB cBeTa Bomlzogme CBOMCTBA bubmmorexa [TOK
p ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku csera. [IpsmonnHeitnoe
62 acIpoCTpaHEHUE CBETa. 3aTMEHUS brbmmorexa [OK
pactpocTp ’ https://m.eds00.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpa)KEHHs CBETA. 3epKaia.
63 Pertenuie 3agaqy Ha TpUMEHEHUE bubmorexa LHOK
P https://m.edsoo.ru/ff0b38c4
3aKOHa OTPaKCHUs CBETa
64 [Ipenomiienue cBeta. 3aKoH bubmmoreka [IOK
MPEIOMIIEHUSI CBETA https://m.edsoo.ru/ff0b3aea
65 ITonHoe BHyTpEeHHEE OTpaKEHUE CBETA. bu6nuorexa [IOK

Hcnonbs3oBaHue MOJTHOTO BHYTPEHHETO

https://m.edsoo.ru/ff0b3c5c




OTpaXXCHUA B ONITUYICCKUX CBECTOBOAAX

Jlaboparopnast pabota "HccnenoBanue
3aBHCUMOCTH yTJIa MPEIOMIICHUS

66
CBETOBOTIO JIy4a OT YIJIa MaJeHHs Ha
rpanuue "Bo3ayXx-cTekno""
Ypok-koubepennus "Mcnonp3oBanue
67 MOJIHOTO BHYTPEHHETO OTPaXKEHUSI:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBS3b"
bu6mmoreka [IOK
68 JIun3el. OnTuyeckas cuiia JMH3bI
https://m.edsoo.ru/ff0b3f2¢c
bubmmoreka [JOK
69 [TocTpoenne n300pa>keHM B JTMH3aX
p P https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabora "OnpezneneHue
. bubnmnoreka [JOK
70 (hOKYCHOTO PacCTOSTHUS i ONTHYECKON 1
CHTE cobparomeii 36" https://m.edsoo.ru/ff0b4206
71 VYpoxk-koHpepeHuus "OnTuyeckue bubnuoreka [IOK
JIMH30BbIE TPUOOPH" https://m.edsoo.ru/ff0c0a7e
bubanoreka [JOK
72 I'ma3 kak ontudeckas cucreMa. 3peHue 1
https://m.edsoo.ru/ff0b4684
7 VYpoxk-koHpepenuus "Jledexto
3penust. Kak coxpanuts 3penue"
Pa3noxxenue 6emoro cBeta B CIIEKTP.
74 Omneitel HetoTona. Crnoxenue bubnuorexa [JOK
CIIEKTpaJIbHBIX LIBETOB. /[ucnepcus https://m.edsoo.ru/ff0c0f4c
CBeTa
Jlabopartopnast pa6ota "ONBITHI 11O Eub 1OK
nonnoTexa
75 Pa3IoKEHHUIO OEJIOTO CBETa B CIICKTP U

BOCIIpHUATHUIO OBETA IPCAMETOB IIPU UX

https://m.edsoo.ru/ff0cOe2a




HaOJII0ICHNH Yepe3 [IBETOBbIC
bunbTpeI"

VYpok-nipaktukym "BonaHoBbIE

76 CBOWCTBA CBETA: JUCIIEPCHUS,
uHTepdepeHIys u audpaxaus”
77 OmnsiTel Pesepdopaa u rmianerapHas bubmuorexa [JOK
MOJIC/Ib aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanue v NOIIOMIEHUE CBETa
79 aromoMm. KBaHThI. JInHeHuaThIe bubmorexa [TOK
' ) https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 VYpok-npaktukym "Habmonenue bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PaguoakTuBHOCTH U €€ BUIBI bubmmorera [TOK
A A https://m.edsoo.ru/ff0c1672
2 Crpoenue atoMHoro sinpa. Hyknonnas bubnuoreka [IOK
MOJEIIb https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHBIE IpEBpalICHUS. bubnuorexa [JOK
M3oTomnsl https://m.edsoo.ru/ff0clal4
24 Pemenue 3agau mo Teme: Bbubnuoreka [JOK
"PagnoakTuBHBIE TTpEBpaIICHUS " https://m.edsoo.ru/ff0c1b4a
85 Ilepuon nonypacnana
VYpok-koHbepenus "PagnoakTHBHBIC
86 1/1:51 ‘leHI/IS(Ii) Bpn HUpO/JIe MI; WIIMHE bubmorera [TOK
y . PHPOAE, MEAMIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
27 SnepHbie peakuuu. 3aKOHBI bubnuorexka [JOK

COXpaHCHUA 3apaa0BOT0 U MaCCOBOT'O

https://m.edsoo.ru/ff0c1c58




YHUCCJI

88

DHeprusi CBA31 aTOMHBIX siziep. CBs3b
MAacChl U YJHEPTHH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3amau mo reme "SAnepurie
peakuun"

90

Peakium cuHTe3a U AeICHUS eEp.
Wctounuku sHeprun ConHIa v 3BE37

bubmoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koHpepenuus "AnepHas
sHepreTuka. JlencTeus
paZMOaKTUBHBIX U3IyUYEHUH HA KUBbIE
OpraHu3mbI"

92

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "DIJIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJTHBI.
KBanToBric sBineHus"

bubmmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTponbhas pabota mo teme
"D1eKTpOMarHUTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJTHBI.
KBanroBnie saBiaeHus"

94

[ToBTOpenue, 060061IIeHHE.
JlaGopaTopHbie pabOTHI IO Kypcy
"B3zanmMopaencTeue Tea"

bubmmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 0606meHue. Pemenue
pacUeTHBIX U KaYeCTBEHHBIX 3a/1a4 110
teme "TemnnoBsle mpouecch”

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6obmenue. Pemenne
pacyeTHBIX U Ka4E€CTBEHHBIX 3a7a4 110
teme "KIIJ] TennoBeIX aBurareicii”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22




[ToBTOpenue, o0o0meHue. Perenne
97 pacYETHBIX U KAYECTBEHHBIX 3a4a4 110
teme "KIIJI anexTpoycTaHoBOK"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, 060061IIeHHE.
98 JlaboparopHbie pabOTHI 1O KypCy
"CseToBbI€ gBieHu"

bubmmoreka [JOK
https://m.edsoo.ru/ff0c2¢c52

[ToBTOpenue, 0606menue. Pabota ¢
99 TEKCTaMH 110 TeMe "3aKOHBI
COXPAHEHHUS B MEXaHUKe"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2d6a

[ToBTOpenue, o600menne. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u
BOJIHBI"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c2e82

[ToBTOpenue, o600menne. Pabora ¢
101 TekcTaMu 110 TeMe "CBETOBEIE
siBjIeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3044

[ToBTOpenue, 0600menne. Pabora ¢
102 TekcTtaMmu 1o TeMe "KBaHToBas u

snepHas pusuka"

OBIIEE KOJIMYECTBO YACOB 110
I[TPO'PAMME

102
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